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oft rubber 


Belden plugs 


—with all types 
of flexible cords 


Type SJ for 
portable 
appliances 


i 


Type H for 
portable 
heaters 


Type PO tor 
lamps 


Cea units of flexible cords 


built by S.”, the world’s largest 
producer of rubber. 


Rubber sheathed portable cord, lamp cord, 
heater cord, and many other types of power cords 
fitted with Belden unbreakable soft rubber plugs— 
standard or special prongs. 


All “U.S.” cords bear Underwriters Laboratories 
Bracelet labels. 


Write today for samples and quotations. 


United States Rubber Company 


1790 BROADWAY @ NEW YORK CITY 


I N A & & I N D 


S Fwy AS GC By ess: ee 





Decembe 


PROMPT 
SERVICE 


A large organization specialized on one product 


and equipped with every facility for production 
of insulating sheets, tubes and rods, and for fab- 
ricating them to the requirements of the cus- 
tomer— makes it possible for Formica to ship 


promptly all your insulating requirements. 


A very close check on production is kept by a 
competent and well manned laboratory, which is 
also working constantly to improve quality and 


uniformity. 


Formica can supply material adapted to your re- 


quirements. 


Send your blue prints for estimates. 


THE FORMICA INSULATION COMPANY 
4626 Spring Grove Avenue, Cincinnati, Ohio 


ORMICA 
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Leads looped 
and moulded 
to prevent 
strain on 
soldered 
connections 


Electrical 
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G-E ALL-RUBBER PLUGS 


ARE MOULDED ON THE CORD 


Contacts imbedded 


in rubber 





Each General Electric all-rubber plug 
and its cord is of one piece construction. 
The plugs are not molded separately and 
then attached to the cord. The plug and 
the cord are one piece. Thousands of 
pounds of pressure are applied at low 
temperature during the molding process 
to safeguard the life of the rubber and 
to bring about this one-piece construc- 
tion. This is why G-E All-rubber plugs 
outlast the cord. 


G-E All-rubber plugs and cords are built 
to stand hard wear and rough usage. Walk 


NOT SIMPLY ATTACHED 









Wire ends soldered 


to contacts 


Pe rey 








rubber 


to cord 







Sealed 


against moisture 


on them... hammer them... drive over 
them... and they are still ready to do 
their job. Use them to eliminate all your 
plug and cord complaints. 

G-E cord sets with all-rubber plugs 
molded on will add quality to your appli- 
ances — increase their value. They can 
be molded on any type of silk, cotton, 
rubber, asbestos or heater cord. They 
earry the Underwriters’ Laboratories’ 
Label of approval. For further informa- 
tion and estimates write Sec. Q-2212, 
Merchandise Department, General Elec- 
tric Company, Bridgeport, Connecticut. 


GENERAL @ ELECTRIC 


ACCESSORY EQUIPMENT 


MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 


























Firmly bonded 











































































Electrical 


“I just dropped out of a New 
Departure forging machine... 


fo? 


and boy, am I tough 


[ ee acid has disclosed one reason for 


New Departure’s endurance in the race-ring, 


pictured above at the right. We refer to the 
peculiar structure of the steel which is formed by 
upset forging. By thus controlling metal flow 
during the early stages of production, undesirable 
end-grain is avoided where highest ball stresses 
occur. Far greater density is also 


obtained by upset forging, so 


Manufacturing 
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“I am like my brother, but 
hydrochloric acid has altered my 


complexion.” 


that New Departure bearings are tough and more 
resistant to wear. This is not the only process 
where New Departure leaves the beaten path of the 
conventional, but it just goes to show that all 
bearings are not alike, even though they appear 
that way to the eye. Specify New Departures and 
let New Departure engineers help you with your 
installation. The New Departure Mfg. Company, 


Bristol, Conn.; Chicago, Detroit and San Francisco. 
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NEW adjustable voltage trans- 





former, with the smoothness 








of a rheostat and the efficiency of a 





transformer, has been announced by 
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ALL SEVEN 


principal insulation parts 


the General Radio Co. under the 


Manufacturing 


are of Bakelite Materials 





trade-name VARIAC. An interesting 
point in connection with this device 
is the extent to which Bakelite 
Materials have been used to pro- 
vide dependable insulation, com- 
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SANADA, Dufferin 


LITE 


pumencal ugh tor infinity oF unlimited quannty It symbolizes the infinite 
number of present ond tutvre uses of Bakelite Corporanon's products 


MATERIAL OF A THOUSAND 


Street, 
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pact assembly, and trim appearance. 

The top and bottom plates of the 
laminated core, the terminal box 
and cover, the switch and receptacle 
bodies, and the dialing knob are all 
of Bakelite Molded. The shaft for 
the contact mechanism is of Bakelite 
Laminated. All of these parts have 
a lustrous black finish adding mate- 
rially to the quality appearance of 
the device. 

For current regulating and con- 
trol devices of all types Bakelite 
Materials offer many advantages. 
They possess high insulation value, 
are resistant to moisture and neither 
swell nor shrink. They do not de- 
teriorate with age, and are readily 
formed to accurate dimensions. We 
would be glad to cooperate with 
you in the economical solution of 
insulation problems, and invite you 
to write for illustrated Booklets 
25M “Bakelite Molded” and 25L 
“Bakelite Laminated”. 


Photos shows “Variac” an adjustable volt- 
age transformer insulated with Bakelite 
Materials. A product of General Radio Co., 
Cambridge, Mass. 





..43 East Ohio Street, Chicago, III. 


Toronto, Ontario, Canada 
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FOR INCREASED RELIABILITY IN PRODUCT DESIGN-- 


Specify Springs of Phosphor Bronze 


OR the first time in history, manufac- 

turers seem about to face lively competi- 
tion among each other on a purely quality 
basis! This should raise the entire level of 
excellence in product design. And a thorough- 
going refinement of the countless little things 
which heretofore were considered to be good 
enough may in many cases be the only avail- 


able means of meeting this new competition. 


Of these “little things,”” few are so vital to 
performance as springs. Like robots, they 
co-ordinate cycles, open and close valves, re- 
turn levers to position, hold work in place, 
and assume responsibility for countless other 
important jobs. Their failure often means 


complete failure! 


THE SEYMOUR MANUFACTURING CO., 


If your product is used around salt water, 
swampy districts, or gas-impregnated areas, 
specify springs of Seymour Phosphor Bronze 
for reliability. The stubborn resistance of 
this alloy to rust and corrosion will justify 
its slight extra cost many times over . . . as 
would also any one of such other character- 
istics as its extreme fatigue resistance, high 
resiliency, refusal to spark when struck, and 
its constancy in the face of sudden tempera- 


ture changes. 


An interesting folder is to be 
had on request. We will also 


gladly send you or your spring 


maker flat and round spring FOR 
stock for test. SERVICE 


19 FRANKLIN STREET, SEYMOUR, CONN. 


sEYMOUp, 


SHEETS, 


WIRE, RODS 


PHOSPHOR BRONZE 


NICKEL SILVER SHEETS, WIRE, RODS 
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SIL=< CON winpo ne... 


Every manufacturer of electrical devices employing laminations has a tre- 
mendous investment hidden away in punch and die equipment—an 
investment in engineering time—in costly alloy steel—in high priced labor 
—in machine time—and this investment must be protected if it is to pay 
dividends. 

Three requisites to this protection are: modern dies, presses geared 
to high speed operation and Sil-con, Republic’s Perfected Electrical Steel. 

Sil-con is made in seven grades of sheets and five of strip—a grade, a 
size and a gauge for every design requirement. It is uniform intemper. It 
possesses improved punching qualities. It is free from loose scale. Even 
the strip lies flat and stacks easily because coil-set is eliminated. Electri- 
cal performance is a known quality. Permeability is high—core loss low. 
And the performance of sirip is guaranteed the same as for sheets of cor- 
responding grades. 

Don’t wait until competition forces you to investigate this better 
electrical steel. Find out now what it will do to improve your products 
—to increase production—to lower costs. An electrical consultant will 
bring his experience to bear on your problems. Write today. 


REPUBLIC STEELCORPORATION FSSTPTHTS 


GENERAL OFFICES “==Re=” YOUNGSTOWN, OHIO 


Licensed under patents 1,867,818; LS i a es ©) he 


1,932,306 to 1,932,309 inclusive; i 
and other patents applied for. PERFECTED ELECTRICAL 


63 3 ee ee 
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NO 


for 


Electrical 


Fractional - Horse- 
power Motors 


with this 


NEW STARTING 
SWITCH 


Low-Priced 
Compact 


CR1061 general - pur- 

pose switch, available 

in ratings up to 3/4 hp., 
110/220 volts, a-c. 


HE new General Electric CR1061 motor 

switch meets the demand for a small, 
but dependable, switch which will provide 
positive protection for fractional-horse- 
power motors. Note these outstanding 
features: 


1. Trip-free—under injurious overload conditions, 
the switch cannot be restarted until it has cooled 
to safe operating temperature. 


2. Unusually large, pure-silver contacts— an as- 
surance of long life and trouble-free service. 


3. Switch has a snap action—prevents slow open- 
ing or closing and burning of contacts. 


4. Housed in a strong steel 
case with aluminum cover. It is 
also available without enclosure, 
ready tobuildinto your machine. 


CR1061 switch for Class I, Group 
D, hazardous locations 





GENERAL @ ELECTRIC 
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POSITIVE OVERLOAD 


PROTECTION 


5. Easily installed — convenient conduit knock- 
outs in top and bottom. 


6. Insulated base—complete switch mounted on 
G-E Textolite. 


7. Corrosion-resisting — all steel 


switch parts 
cadmium-plated. 


8. Switch may be built into small explosion-proof 
motors — simplifies design and gives built-in pro- 
tection. 


9. Available in explosion-proof case for installa- 
tion in Class I, Group D, hazardous locations. 


Would you like additional information? If 
so, write for a copy of our new descriptive 
bulletin,GEA-1761.Address 
the nearest G-E office, or 
General Electric, Dept. 
6B-201, Schenectady, N.Y. 


CR1061 open-type switch for splined- 

shaft operation, ready for mounting 

on small motors or machines; also 
available for manual operation 


301-155 
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STAINLESS 


Heat ~~ Heat Resisting _ 
CHROMIUM-ALLOY CHROMIUM-NICKEL 
STEELS STEELS 
Ferritic Austenitic 
USS 12 USS 18- 8 


USS 17 USS 18-12 

USS 27 USS 25-12 
U S$ S§ Chromium-Nickel Alloy Steels are produced 
[ender licenses of the Chemical Foundation, Inc., 
New York; and Fried, Krupp A. G. of Germany. 


STAINLESS 
Heat Resisting 


ALLOY STEELS 


COLD ROLLED STRIP STEEL 
WIRE AND WIRE PRODUCTS 


Constant 
Uniformity 


The strictest of laboratory and shop 
supervision governs every mill and 
manufacturing operation in our pro- 
duction and insures constant adher- 
ence to specifications. This policy is of 
special importance in the production 
of cold rolled strip steel—wire and 
wire products in stainless and heat- 
resisting alloy steels. 


Regardless of what your fabricating 
problem may be—whether you need 
cold rolled strip steel in coils or strips 
up to 24 inches wide—whether your 
merchandise calls for cold drawn wire 
in coils or straightened and cut 
lengths, you will find an exact and 
economical solution to your prob- 
lem here. 


Our engineers will gladly assist you 
in determining which of the six US$ 
compositions is best suited to your 
needs. Upon request we will mail you 
an interesting and comprehensive 
bookletyon U S S Chromium and 
Chromium-Nickel Alloy Steels. 


-_ aoa 
B MORE THAN 
100 YEARS 


of PROGRESS 
7 " 
m WIRE MAKING 
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AMERICAN STEEL & WIRE COMPANY 


208 c— Le _ ne Chicago SUBSIDIARY OF UNITED — State Bldg., New York 
treet 
rove Stree orcester AND ALL PRINCIPAL mes First seine Bank Bldg., Baltimore 
Pacific Coast Distributors: Columbia Steel Company, Russ Building, San Francisco Export Distributors: United States Steel Products Company, New York 


STATES STEEL CORPORATION 
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NEW 


Round—Square—Flat 


ENAMELED 
COTTON COVERED 
SILK COVERED 
PAPER COVERED 
ASBESTOS COVERED 





Jf f 
The WORKABILITY of General Cable | oe 


Magnet Wire has been the outstanding 
reason for its preference... Controlled 
manufacture has enabled us to es- 
tablish and maintain standards of 
uniformity which are recognized by 
coil manufacturers everywhere... We 
are equipped to meet your require- 
ments — as to size, shape, quantity 
and delivery. 


GENERAL CABLE CORPORATION 


420 LEXINGTON AVENUE, NEW YORK CITY * OFFICES IN PRINCIPAL CITIES 
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99.99+ % 
UNIFORM 
QUALITY 


and 


SENSE 


in Pumps and 


Die Castings 


This Wayne Pump caters 

to your convenience. If 

you want a dollar’s worth 

of gasoline you get it. If you 

want five, ten, or fifteen gal- 

lons, you get that. Both the 

price and the quantity are auto- 

matically registered and strik- A 

ingly visible. It’s consumer appeal 

is sound and sensible. (Another N 
sensible thing about it from your \ 
dollar’s standpoint is this. The simple 

and ingenious controlling mechanism 

and many other parts are Horse Head — 
uniform quality—Zinc Die Castings. These 
parts cost less to produce, due to the many 
advantages of the die casting process. . . The 
Horse Head Zinc alloys used insure their rugged 
life. @Think of your product in terms of this pump 
—zinc die castings may be the low unit cost item 
solving your production needs. 


THE NEW JERSEY ZINC COMPANY 


Gine 160 FRONT STREET, NEW YORK CITY A 
ZINC METAL ALLOYS - ROLLED ZINC - ZINC PIGMENTS - SULPHURIC ACID - SPIEGELEISEN 








EN 
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The metal has found considerable use in copper 


acturing 


alloys for wire, but its value as a flexible and durable 


HE rapidly increasing use of 

cadmium as a plating material, 

which offers a protective surface 
of a high degree of superiority, sug- 
gests that up-to-date manufacturers of 
electrical and electrically operated 
equipment acquaint themselves with 
the properties and applications of this 
new material. 

Cadmium is a silvery metal much 
like zine in its chemical properties. 
In fact, its principal source in nature 
is in association with zinc and lead, 
in their ores. Its own ore is a min- 
eral called greenockite (cadmium sul- 
phide), found mostly in Scotland. 
This can be reduced but, for all prac- 
tical demands in this country, the main 
source of cadmium is as a by-product 
of zinc and lead reduction. 

In distilling zine ores, the cadmium 
passes over first. After three distilla- 
tions the small amount of zinc remain- 
ing is eliminated by dissolving the 
zinc in hydrochloric acid and pre- 
cipitating cadmium as a sulphide by 
means of a stream of hydrogen sul- 
thide. This in turn is dissolved in 
concentrated hydrochloric acid. By 


plating makes its study essential to the designer 





Courtesy R. E. Dietz Co. 
Te outside of this floodlight is 
cadmium plated; the reflector, 
chromium plated. 


adding sodium carbonate, cadmium 
carbonate is precipitated, which is re- 
duced to an oxide upon ignition. The 
pure oxide is then distilled with char- 
coal and the cadmium metal is liber- 
ated. There are several other ex- 
traction processes, but this is typical. 

The metal is lustrous, like silver, 
can be drawn, welded or hammered 
at moderate temperatures. At 175° F. 
it becomes brittle and can be pul- 
verized. Its other properties are: 
Specific gravity, 8.65; specific heat, 
.055; coefficient of expansion .0000- 
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185. It melts at 600° F., boils at 


1500° F. 

In alloys it reduces the melting 
point of the associated metals. It is 
fairly soft, marks paper and can be 
readily cut. 

In the United States it accumulates 
at the bag-houses of lead smelters, 
electrolytic zinc reduction plants, 
lithopone and brass works at the rate 
of some 1500 tons a year. The price 
is about 55 cts. a pound. 

The compounds of cadmium have 
long been used industrially as yellow 
to orange colors and dies—cadmium 
sulphide as cadmium yellow and with 
barium sulphide as cadmium litho- 
pone. 

We are more interested in its 
metallic applications. Some of them 
are :* 

(a) As an alloy with copper for 
increasing the life of electric copper. 
A copper alloy with 1 per cent cad- 
mium has all the corrosion resistance 
of the best bronzes; withstands a 
temperature of 500° F., which softens 





*Cadmium, Its Metallurgy, Properties 
and Uses, by N. F. Budgean 

























































































































































































































































































copper; is 20 Brinell numbers harder 
than cast copper; is as pliable as 


annealed electric copper ; has the con- 
ductivity of hard drawn copper and 
the higher wear and breaking strength 
of phosphor and silicon bronzes. In 
the form of rolled rods, plate and 
castings it is 16 to 20 per cent stronger 
than copper. 

(b) Used for fine springs an alloy 
of aluminum (90 to 96), nickel 
(.5 to 1), antimony (.5 to 5) and 
cadmium (2.5 to 4) is as good as 
spring steel, but non-rusting and non- 
magnetic. 

(c) It makes excellent solders with 
lead, zinc bismuth or tin separately or 
in combination. With silver, nickel 
and aluminum it acts as a deoxidizer. 

(d) Combinations of the same 
metals and tin in different proportions 
make bearing metals with low coef- 
ficients of friction and melting points. 
One non-shrink alloy has 86.5 parts 
of lead, 6 of antimony, 6 of tin 
and 1.5 of cadmium. 

(e) For fusible alloys in plugs, 
fuses, printing and settings for crys- 
tal detectors a cadmium alloy such as 
Wood’s (cadmium 13, bismuth 48, 
lead 26, tin 13) melting at 140° F. 
is used. 

(f) It has found extensive use in 
batteries as for the negative electrode 
of a primary cell with large ampere- 
hour output at small but constant 
voltage, where finely divided cadmium 
is deposited upon a platinum wire 
from a solution of cadmium sulphate. 
\ cadmium electrode can detect in 
battery testing whether it is the posi- 
tive or negative element which is at 
fault in a weak cell. 

(g) It has also been used in the 
manufacture of tungsten filaments, 
where an alloy of cadmium 42, mer- 
cury 53 and bismuth 5 is impregnated 
with about one half its volume of 
tungsten powder, then heated, ground 
and extruded as wire. 

(h) So, too, cadmium vapor has 
been used for red arc light. 

But its best recognized use, today, 
is for: 

(1) Cadmium plating. For this use 
it has two important points of 
superiority over any other plating 
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HOWING the ductility of 
cadmium plating. This 
radio ‘condenser part is 
plated flat and then bent 
into the U-shape. 


metal. The coating, for complete 
protection of the part against cor- 
rosion, can be of microscopic thin- 
ness (.0003 in.), so much so that 
manufacturers of high-grade bolts 
and nuts, which are to be cadmium 
plated, make no additional thread 
clearance allowance for the thickness 
of the plating. 

The second valuable quality is that 
when the cadmium coated part is 
heated for several hours at 300° to 
400°F, the cadmium alloys with the 
metal coated. It cannot peel, there- 
fore, nor does it bruise or chip. It 
takes any finish from soft satin to 
bright. 

3ecause cadmium is electro-positive 
to iron, it must corrode completely 
before the iron is attacked. The 
tendency to corrode electrolytically is 
extremely small. 

Weak acids strip cadmium plating 
very slowly, weak alkalics have no 
effect on it nor do ammonia fumes 
affect it appreciably. 

Because of the high oxidation tem- 
perature (500°F) and the complete 
absence of oxidation at ordinary tem- 
peratures, cadmium is a highly effi 
cient material for electrical contact 
parts. Besides it has a high electric 
conductivity (specific resistance 6.2 
microhms per centimeter cube), and 
is therefore well adapted for the parts 
of delicate electrical instruments. 

There are several processes of 
cadmium plating in use in America, 
applicable to electrical parts. One is 
the Udylite process and was intro- 
duced here from abroad in 1922. Since 
then the method has been greatly 
simplified, so that any good plater 
can use it efficiently and economically. 


5 hia Udylite Process is basically 
a process of electroplating pure 
metallic cadmium as a_ lustrous 
coating on the surface of metal ar- 
ticles. Its main purpose is simultan- 
eous corrosion protection and an at- 
tractive finish at low cost. It is also 
used for other purposes, some of 
which require special auxiliary proc- 
esses. 

Ordinarily four distinct steps are 
involved in the process, namely, re- 





moval of oil and grease, removal of 
oxides or scale, coating and drying. 
The grease removal is accomplished 
in a hot solution of mixed alkalies or 
in an organic solvent or in a bath. 
Very often electric current is used in 
the alkaline cleaner to increase the 
rate of emulsification and to shorten 
the cleaning time. Depending on their 
nature, the oxides are removed in acid 
solution of various compositions. 
These pickles in some instances are 
used with electric current. Tumbling 
the parts in cleaners with and with 

out abrasives, and sandblasting are 
sometimes used for the cleaning ot 
the surface. 

The parts are then made cathodes 
in a plating bath and given the thick 
ness of coating required by the con 
dition of their exposure. The bath 
consists essentially of a solution ot 
cadmium cyanide to which has been 
added organic substances which cause 
grain refining and produce deposits 
with a burnished, bright lustre directly 
in the bath. As the cadmium is 
plated onto the articles, an equivalent 
amount is dissolved from the cadmium 
anodes. A special form of anode is 
used in most installations. It consists 
of a steel wire helix, closed at the 
lower end and filled with balls of 
cadmium. There are no scrap losses 
with this anode and, what is important 
from a_ technical standpoint, the 
cadmium anode area is kept constant 
at all times as long as the helix is 
kept filled with balls. 

The equipment used for plating is 
chosen on the basis of the size of the 
parts to be plated and the volume of 
production. Large or heavy parts are 
hung on metal hooks or on racks and 
then carried through the various op 
erations. When the volume is small 
the parts are transferred from tank 
to tank by hand. The hooks or racks 
are hung on rods over the tanks, elec 
trically connected when needed, such 
as in the plating tank. This is called 
still tank plating. Somewhat larger 
volume of production may be handled 
more economically with a crane lifting 
large racks of work in and out of the 
tanks. Large production is taken care 
of by full automatic machinery for 
which labor is employed only for 
racking and unracking of the work. 

Small parts are best handled in 
bulk. They are generally put into 
wire baskets to be cleaned, pickled, 
and are then dumped into rotating 
cylinders, mostly made of rubber, 
with electrical connections, for plat- 
ing the parts. 
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Before the parts go from one solu- 
tion into another they are rinsed in 
cold flowing water to prevent con- 
tamination of the new solution. After 
plating they are rinsed in cold water 
and then in hot water. Heavy parts 
absorb enough heat from the hot 
water to dry completely when they 
are removed into the air. Light sec- 
tions are dried with hot air. Barrel 
work is dried in centrifuges or in 
sawdust barrels. 

The plan shows the desired equip- 
ment for an average Udylite installa- 
tion treating both large and small 
parts. The actual size of the tanks 
depends on the volume of production. 
One man or a group of men do noth- 
ing but prepare the work for plating. 
They carry the racks or the baskets 
into the electro cleaner and leave them 
there for three to four minutes. The 
cleaning solution is then rinsed off in 
cold water and the work pickled in 
one or several earthenware crocks 
with 50 per cent muriatic acid for 10 
seconds to several minutes, depending 
on the scale condition. It is left in 
the rinse and on the way back to the 
cleaner the man picks up another load. 
Another man or several take the work 
from the cold water rinse and immerse 
it in the still tanks or the barrels. 
After plating it is rinsed in a double 
compartment rinse tank in which the 
water flows from one compartment 
over a dam to another compartment 
and the work is rinsed first in the 
second compartment with dirty water 
then in the first compartment with 
clean water. Finally the work is 
rinsed in hot water and dried, either 
in air in the hot air drier or in the 
centrifuge. Boys rack and unrack 
the work, fill and empty the baskets. 

This is one procedure and layout. 
Each individual part must be studied 
separately and the best procedure de- 
cided upon. Then one must calculate 
the size of the units on the basis of 
production figures and arrange the 
layout to fit the plating cycle and at 
the same time keep the amount of 
labor to a minimum. 

The Udylite Process Company, 
asked by ELectricAL MANUFACTUR- 
ING to tell readers some of the lead- 
ing electrical uses of its plating pro- 
cess, states them to be: 

“Radios: The primary considera- 
tion in radio manufacture is efficient 
rust prevention. Of secondary im- 
portance, but of comparable value, are 
appearance and cost. A partial list 
of Udylite radio parts includes such 
parts as base plates or covers, all steel 
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T HIS is a plan of the 
equipment for a Udy- 
lite Process still and 
barrel plating plant. It 
shows the flow of the 
work through both. 
Photos herewith _ illus- 
trate parts plated by this 
process. 
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parts of variable condensers as the 
shaft, shields, conpensator, contact 
wiper, stator clamp, bearing cap, tube 
covers, contact clips, tube sockets and 
socket contacts, screw and nuts. 

“There is another very important 
reason for cadmium plating radio 
parts. In every radio assembly there 
are a number of copper, tin and steel 
parts. There, in contact with one 
another, copper and steel especially, 
in the presence of moisture tend to 
set up stray currents which interfere 
with clear reception. Cadmium coat- 
ing prevents this. Moreover it can 
be readily soldered. 

“Electrically Operated Organs: An 
interesting application of the plating 
is to the hundreds of magnets that 
go into the construction of an organ. 
These magnet poles are embedded in 
a bakelite plate. A small metal disc, 
approximately 7/16 in. in diameter 
and 1/16 in. thick forms a valve which 
has a play of approximately 1/16 in. 
The proper function of this small disc 
(See Photo) is very important since 
upon it depends successful operation 
of the organ. Considerable trouble 
was encountered with rusting of the 
discs, especially in high humidity lo- 
calities, until the parts were cadmium 
coated. 

“Lighting Fixtures: In perhaps no 
other phase of the electrical industry 
is the appearance of the coating as 
important as in the manufacture of 
lighting fixtures. Very likely, cost is 


next in importance with the protective 
value in the rear. 

“Battery and Radio Clips, Light 
Sockets, Plugs and Switches: Here 
the questions of rust protection com- 
bined with the ability of the coating 
to prevent contact resistances are the 
major considerations. The cost of 
the coating is also important as well 
as pleasing appearance. 

“Electric Clocks: In electrically 
operated clocks of several makes, the 
wheels and delicate pinions are 
cadmium coated for protection against 
corrosion. 

“Motors and Generators: The steel 
brush holders are often cadmium 
plated for protection. So are bolts, 
nuts and washers. 

“Control Instruments: Again, the 
points of rust protection and elimina- 
tion of contact resistance come to the 
fore in discussing the use of cadmium 
on control instruments such as starting 
devices, temperature controllers and 
like products. In former times, tem- 
perature control instruments were 
largely built by hand and were made 
almost entirely of brass. Demand for 
such products necessitated a larger 
production and a revision in manu- 
facturing methods. This occasioned 
a change from brass to steel for many 
parts and a good protective coat 
ing for both to avoid electrolysis. 
Cadmium has been used for that pur- 
pose with success for a number of 
years. 
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“Appliances: The use of cadmium 
plating is growing. In a specific in- 
stance, a firm manufacturing a line 
of low-cost floodlights wanted a finish 
that could prevent rust and not be 
prohibitively high in cost. Further- 
more, the finish must be attractive 
enough to help the sale of the product. 
They plate their floodlights with 
cadmium as shown in one of the 
illustrations. 

“Wire Products: Common appli- 
cation of wire products in the elec- 
trical industry are fan and _ light 
guards. Rusting of these parts would 
be unsightly and so they are largely 
cadmium plated. The appearance en- 
dures and the cost is low. While on 
the subject of wire it might be well to 
point out that Udylite-Cadmium is a 
very ductile coating. It will stand 
exceedingly severe bending without 
cracking or chipping. As evidence 
of this, some manufacturers first coat 
products such as wire and form after- 
wards. 

“Finally, many parts of the motor- 
driven household appliances such as 
washing machines, electric sweepers, 
floor polishers, etc., are coated with 
cadmium for efficient protection 
against rust.” 


HE Grasselli Chemical Company 

has a cadmium plating process 
known as Cadalyte. This name also 
applies to their prepared compound 
which comes in large drums ready to 
mix with water to form the plating 
solution. The electrodes, used in this 
case, are of pure cadmium suspended 
by cadmium plated steel hooks in the 
solution. 

After the Cadalyte is dissolved and 
the anodes are placed in position, the 
work to be plated (having been thor- 
oughly cleaned) is suspended in the 
solution from the cathode bus-bar by 
means of racks or hooks and the cur- 
rent turned on. The thickness of de- 
posit depends upon two factors, time 
and current density. In the adjoin- 
ing table data are presented showing 
the cost and length of time and cur- 
rent densities to produce various 
thicknesses of deposit. 

A standard six-volt generator is 
generally used as a source of current, 
although the actual voltage across the 
tank bus-bars is from two and one- 
half to four volts, depending upon 


the anode to cathode distance. A 
rheostat should be employed for suit- 
able control. The average current 


concentration for still plating should 
be about two amperes per gallon. 
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Anything above three amperes heats 
the solution. The Grasselli Com- 
pany states that for each gallon of 
Cadalyte solution in still plating, 
there are used two pounds of Cada- 
lyte, two pounds of anodes, two am- 
peres per gallon, and a deposit of 
0001” of cadmium is obtained in 
two minutes’ time. 

They also state that the efficiency 
of both anodes and cathodes is about 
95 per cent. That is, 95 per cent of 
the current is used in dissolving and 
depositing the cadmium, leaving prac- 
tically nothing to decompose the so- 
dium cyanide solution. Except for 





the reduction of the anode, the Cada- 
lyte solution is practically self-sus- 
taining. There is a little loss of water 
by evaporation and some of the Cada- 
lyte solution is carried from the bath 
by the parts, while small amounts of 
sodium cyanide are oxidized by con- 
tact with the atmosphere. These 
slight losses are readily compensated 
for. 

This manutacturer recommends 
the antimony chloride-hydrochloric 
acid stripping solution as a means of 
checking the thickness of the cad 
mium. The solution is obtainable 
ready for use. To test a sample, it 
is placed, free from grease or oil, 
in the solution and the time during 
which evolution of gas takes place 
determined by means of a stop watch. 
The following table gives the relation 
of time to thickness of plating: 

20 seconds gas evolution = .0001” of cadmium. 
30 seconds gas evolution = .00015” of cadmium. 
40 seconds gas evolution — .0002” of cadmium. 
60 seconds gas evolution = .0003” of cadmium. 
80 seconds gas evolution = .0004” of cadmium. 

The standard salt spray test as de 
scribed in the Bureau of Standards 
Circular No. 80, “Protective Metallic 
Coatings for the Rust-Proofing of 
[ron and Steel,” is often used for de- 
termining the thickness. 


F I. DuPont de Nemours & Com- 
- pany, Inc., has developed an al- 
loy of pure cadmium with one-half 
per cent mercury which they call 
Cadaloy. The manufacturer states 
that the presence of mercury facili- 
tates the deposit of uniformly adher- 
ent coatings even on deeply recessed 
articles and malleable and cast irons; 
that the deposit is of fine grain and of 
a uniform silvery color ; that it is re- 
sistant to dilute acids and alkalies. 
The presence of mercury in Cadaloy 
anodes decreases their chemical solu- 
bility which results in balanced anode 
and cathode current efficiencies and 


EFT: A radio chassis in 
which the arrows indi- 
cate cadmium plated parts. 


ow: One of the mag- 

nets for an organ. The 

white disc is coated with 
cadmium. 





in a constant solution composition. 

The various steps in plating are: 

For still plating: (a) Alkaline 
cleaner; (b) Water rinse; (c) Acid 
pickle ; (d) Water rinse; (e) Cyanide 
dip; (£) Water rinse; (g) Cadaloy 
plating solution; (h) Cold water 
rinse; (i) Hot water rinse; (j) Hot 
air or sawdust dryer. Where solvent 
degreasing is the first step a number 
of these others may be omitted ac 
cording to the nature of the piece to 
be plated. 

For barrel plating the order of op 
erations is: 

(a) Tumbling barrel; (b) Water 
rinse; (c) Acid pickle; (d) Water 
rinse; (e) Cadaloy plating barrel; 
(f) Cold water rinse; (g) Hot water 
rinse; (h) Sawdust dryer. 
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In either process the alkaline 
cleaner requires a steel tank; the 
acid-pickle, a wood or lead-lined one ; 
the cyanide-dip, a steel tank. The 
water rinses require wooden tanks; 
the plating process calls for a steel 
tank or for wood lined with asphal- 
tum. 

Since it is absolutely necessary to 
have a chemically clean surface on the 
base metal in order to secure a satis- 
factory job of cadmium plating the 
cleaning is a highly important item. 
For removal of grease non-inflam- 
mable organic solvents such as tri- 
chlorethylene, which dissolves all 
greases, animal, vegetable or mineral 
at the same rate, may be used. It is 
non-inflammable, may be used at low 
temperature and leaves the work dry 
and ready for any succeeding process. 
It is used in two ways, either in the 
form of a vapor, to which the objects 
to be cleaned are exposed, or of a 
liquid, in which the objects are 
immersed. 

After the degreasing the manufac- 
turer recommends that the work be 
subjected to a short period of electro- 
lytic cleaning, by making it the cath- 
ode, for 1 to 3 minutes, in a solution 
of sodium cyanide, tri sodium phos- 
phate and caustic soda. 

The acid pickle consists of muriatic 
acid and water heated to 120 to 180 
degrees Fahrenheit to remove light 
rust or scale and of sulfuric and 
muriatic acid with hot water for 
heavy rust or scale. Following an- 
other water rinse comes the cyanide 
dip, which is a hot solution of sodium 
cyanide and where the parts should 
remain from 1 to 10 minutes. 

Sand blasting is the only satisfac- 
tory way of removing sand from 
castings. Articles so cleaned need no 
further cleaning treatment before 
plating in the Cadaloy solutions. 

In connection with the pickling 
solution it is a well known fact that 
there are a number of substances on 
the market called inhibitors. They 
are mixed or dissolved in the pickling 
solution and prevent or retard the 
actual solution of the steel itself, after 
the oxide scale or rust has fallen off. 

The plating solution used in the 
Cadaloy process is as shown in the 
table at the top of the page. 

“Cyanegg”’ is a patented name of 
the manufacturer of Cadaloy. Caus- 


Ratt: Table by the du Pont Co. 
showing cost and time for pro- 
ducing certain thicknesses of plating. 
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Preferred Composition 


Still Solution 
Cadmium Oxide 


Cyanegg (R & H Sodium Cyanide 
96-96% ) 


Caustic Soda 
Brighteners 


Preferred Composition 


Barrel Solution 
Cadmium Oxide 


Cyanegg (R & H Sodium Cyanide 
96-98% ) 


Caustic Soda 
Brighteners 


tic potash may be used in place of 
caustic soda. Though more expensive, 
it is more soluble than the 
salts and therefore more easily re- 
moved in the rinsing baths. The 
brighteners, referred to, are either 


sodium 


glue or a sodium cyanide extract of 
oak-wood sawdust. These are added 
to the plating bath to give a bright 
lustrous cadmium deposit upon the 
object to be plated. 

Some other points about the plating 
solution are: 

The Cadaloy Anodes containing % 
per cent of mercury and are cast in 
sizes to meet individual needs. In 
general, the area 1 
approximately 1 and % times as great 
the cathode area. The 
cathode current density is between 10 
and 30 amperes per square foot while 


anode surface 


1S 


as surface 


the anode current density is from 6 
to 20 amperes per square foot. The 


DATA SHEET ON (¢ 
Electrochemical equivalent 
0.5824 mg per Coulomb 
0.0733 oz per amp. hour 


COST 


DEPOSIT Per Sq. Ft. of Surface 


Thickness 
Inch 


We Ounce 
Per Sq. Ft 
00010 072 
00015 108 
00020 .144 
-00025 180 
00030 .216 
00035 .252 
-00040 .288 
.00045 324 
.00050 .360 
,00055 396 
.00060 432 
.00065 .468 
.00070 504 
-00075 540 
.00080 576 
.00085 .612 
.00090 .648 
.00095 .684 
.00100 .720 


Metal at 
$.55 Per Lb 
$.0025 
0037 
0050 
.0062 
.0074 
.0087 
.0099 
.0112 
.0124 
.0137 
.0149 
.016] 
.0174 
.0186 
.0198 
‘0211 
.0223 
.0236 
.0248 


Power at 


$.0003 
.0004 
.0006 
.0007 
.0009 
.0010 
.0012 
.0013 
0015 
.0016 
.0018 
.0019 
.0021 
.0022 
.0024 
.0025 
.0027 
*0028 
0030 


Sc per KWH 


Allowed 
Variations 
oz./gal. oz./gal. 


4 


10 


Allowed 
Variations 


oz./gal. oz./gal. 


E.M.F. should be 4 to 6 volts at the 
tank busses. The temperature of the 
solution should be from 77 to 104°F. 
These figures are slightly different 
for barrel plating. 

Of the ingredients of the plating 
bath, cadmium oxide is the source of 
supply for the cadmium, which is de- 
posited at the cathode. The sodium 
cyanide acts as a conducting salt 
whose presence is necessary to effect 
solution of the Cadaloy anodes and 
the cadmium oxide. The caustic soda 
helps to maintain high conductivity in 
the solution. As more caustic 
formed by the action of sodium cya- 
nide cadmium oxide, the actual 
amount needed is only that indicated 
in the table. 

From all the foregoing it is plain 
that there is a justified interest in the 
possibilities of cadmium in electrical 
manufacturing. 


is 
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ADMIUM DEPOSITS 
Specific Gravity—8 65 
Weight per cu. in.—0.312 |b 
Current efficiency 100% 


Time Required in Minutes for Deposits at 
Various Current Densities 


Fr 
35 


1 69 
2 54 

37 
,? 


10 
90 
80 
60 


Amperes Per Sq 
25 30 


36 
55 


9.91 
14 

8.25 
52 
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Automatic 


Sta rters for 


Multi-Speed AC Motors 


J. L. Defandorf 


Engineering Supervisor 
Cutler-Hammer, Inc. 


ITH the increase in distribu- 

tion of alternating current 

through large transmission 
systems, and the interconnection of 
these systems, multi-speed alternating 
current motors may be advantage- 
ously used in installations where more 
than one speed is required. For a 
long time direct current motors were 
considered almost a necessity for 
varying speed applications, but multi- 
speed alternating current motors are 
now being used increasingly due to 
characteristics for each speed that are 
nearly equal to those of the constant 
speed induction motor. The prin- 
ciples of design are not new but the 
application possibilities are increas- 
ing. 

This article will deal with auto- 
matic starters for multi-speed motors 
that have certain definite speeds 
which are fixed and can not be 
deviated from. These motors are of 
the squirrel cage induction type with 
the rotor of the squirrel cage design 
and the stator designed for the differ- 
ent speeds. In general there are two 
types: the consequent pole type and 
the separate winding type. These 
two types are built regularly for 2, 
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3 and 4+ speeds. Special motors are 
obtainable combining both types of 
windings and having 3, 4 and 5 speeds. 
Multi-speed motors have been built 
with as high as 18 synchronous 
speeds but these are very special and 
the control equipment becomes in- 
creasingly complicated with the larger 
number of speeds. 

Separate winding type motors have 
separate stator windings for each 
speed and the ratio of one speed to 
another is not necessarily fixed by any 
inherent characteristics. 

Consequent pole type motors usu- 
ally have one or two windings and 
each winding is usually capable of 


IG. 5—Two-speed controller 
for Fig. 1 above. See next two 
figures. 
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IGS. 1 to 4—Power line con- 

nections for two-speed 

motors with load types stated. 

Controller wiring shown in 
other figures. 


reconnection for two speeds. The 
two speeds obtainable from the same 
winding have an inherent speed ratio 
of 2:1. Two such windings in the 
same motor will provide a total of 
four speeds. <A three speed motor 
will have one reconnectable winding 
and one single speed winding. In- 
ternal and external connections vary 
with the number of speeds and the 
type of load for which the motor is 
designed. 

With the separate winding type of 
motor any combination of synchron- 
ous speeds is obtainable. For ex- 
ample, a four winding four speed 
motor for 60 cycles can be built for 
3600, 900, 600, 360 r.p.m. or 1800, 
1200, 900, 720 r.p.m., etc. With the 
consequent pole type the speeds ob- 
tainable are more or less restricted. 
For example, a two winding four 
speed motor for 60 cycles can be built 
for 3600, 1800, 1200, 600 or 1800, 
900, 1200, 600 or 1200, 600, 900, 450 
r.p.m., etc. In this example the first 
and second speeds are obtained from 
one winding and the third and fourth 
speeds are obtained from the other 
winding. Each winding produces two 
speeds which are in the ratio of 2:1. 
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The multi-speed motor design is a 
problem of designing several motors 
in one and each winding is designed 
for a specific duty. The character 
istics for each winding are generally 
not so good as the characteristics of 
a separate motor for each winding 
would be, but nevertheless it is pos- 
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F Ic. 6—Wiring diagram for con- 
troller, Fig. 5, applied to motor, 
Fig. 1. 


sible to design characteristics into the 
multi-speed motor which make it a 
desirable motor. 
oth the separate winding type and 
the consequent pole type motors are 
designed for three distinct types ot 
load which are: 
1. Constant Torque—Variable Horse- 
power. 
2. Variable Torque—Variable Horse- 
power. 


3. Constant Horsepower — Variable 
Torque. 


Constant horsepower motors may be 
used to advantage with such machines 
as draw benches, convevors and other 
machines where the task becomes in- 
creasingly easier as the process ad- 
vances and thus allows for a speed- 
ing up of the work. 

Constant torque motors find their 
applications on such machines as 
planers, drill presses, lathes and other 
similar machines where more than 
one speed may be used to advantage. 
‘Two speed separate winding motors 
with speed ratios of 6:1 and higher 
have proved quite satisfactory in 
elevator service where low slowdown 
and landing speeds are required. 

Variable torque motors are par- 
ticularly well applied to fans, centri- 
fugal pumps, and other machines for 
which the driving torque requirements 
increase as some power of the speed. 
The torque required by a fan load in- 
creases as the cube of the speed. 
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There are so many possible com- 
binations of motor stator windings 
with their own definite characteristics 
and such a large number of control 
features obtainable that the selection 
ot both motor and controller should 
be carefully made to suit the require- 
ments of the machine to be operated. 
The selection of a standard single 
speed squirrel cage induction motor 
and its control is simple in compari- 
son since the possible combinations 
are so few and both articles are so 
highly standardized. While multi- 
speed motors and controllers for them 
have been standardized to a large ex- 
tent, the motor manufacturer besides 
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F Ic. 7—Simplified connections for 
the diagram, in Fig. 6. Slow speed 
compulsory for starting. 


providing necessary operating char- 
acteristics must bring out the re- 
quired leads from the motor internal 
windings and the control manufac- 
turer must arrange his controller to 
function properly with the motor. 
This means that there must be close 
cooperation between the two manufac- 
turers. 

There are a great many useful fea- 
tures obtainable with multi-speed mo- 
tors and properly selected control ap- 
paratus. The control equipments for 
these motors are made in two general 
types, namely manual and automatic. 
Of all manual types the drum con- 
troller is the most suitable; the au- 
tomatic type is more flexible and is 
furnished in a variety of forms de- 
pending upon the specific require- 
ments to be met. This discussion 
deals with the automatic type. 

The simplest form of automatic 
multi-speed controller is arranged for 
operation by a pushbutton for each 
speed and a single “stop” button. This 
provides three-wire control for each 
speed. Pressing any speed button 
will cause the motor to start and run 





on the speed winding desired. To 
change speed it is first necessary to 
press the “stop” button before press- 
ing any other speed button. 

An added feature may make it com- 
pulsory to start always on the low 
speed winding before being able to 
run at any higher speed. 

Another arrangement can be pro- 
vided which will allow transferring 
from one speed to any other speed by 
pressing the button corresponding to 
the speed desired. 

Another control scheme compels 
the operator to push the buttons in 
sequence starting with the first speed, 
then transferring to the second speed, 
etc., until the desired speed is reached. 
Pressing the pushbuttons in any other 
sequence will not start the motor. 
This can further be added to by pro- 
viding for a reverse sequence in slow- 
ing down the motor. 

By the use of time delay relays 
the motor may be required to run for 







































F Ic. 8—Two-speed controller for 
Figs. 2, 3 and 4. See following 
figures. 


a minimum time on each speed wind- 
ing in accelerating to any of its higher 
speeds and thus automatically limit 
the inrush currents from the line. 
With such an arrangement pressing 
the speed button corresponding to the 
running speed desired will cause the 
motor to automatically accelerate to 
that speed. 

Time delay relays may also be pro- 
vided for decelerating the motor from 
a higher speed to a lower speed. With 
such a scheme the lower speed con- 
tactor will not close until the motor 
has decelerated due to friction, wind- 
age, etc., to the lower speed. This 
scheme is particularly useful where 
the motor drives a high inertia load 
through a belt. Because of the char- 
acteristics of the motor, it tends to 
run at the lower speed as soon as 
the lower speed winding is connected 
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F Ic. 9—Above: Wiring connections 
for sequence compelling control of 
motors in Figs. 2 and 3. 


F Ic. 10—Below: Simplified connec- 
tions of the above. 
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to the line and this might cause the 
belt to be thrown off if the slower 
speed connections were made with 
the motor turning over at the higher 
speed. 

Devices other than pushbuttons may 
be used to initiate the speed change. 
Small drum type master switches, 
float switches, pressure regulators, 
etc., may be used. A combination of 
a small dial switch having a position 
for each speed with one “‘start’’ and 
one “stop” pushbutton and a running 
indicating light has been found very 
useful as a control station for the 
contactor panel when the motor is 
used to drive a remotely located ven- 
tilating fan. 

Low voltage release is an inherent 
feature for two wire control circuits 
and low voltage protection is inherent 
for three wire control circuits. In ad- 
dition, overload protection should be 
added. Generally constant horsepower 
motors require only one overload re- 
lay since the full load running current 
is usually the same at all speeds. If the 
full load running currents vary ap- 
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preciably but only one overload relay 
is wanted, it should be selected for the 
highest running current taken by the 
motor. A single overload relay may 
not protect all windings for constant 
and variable torque motors and if 
protection is required for each wind- 
ing then one overload relay for each 
winding is required. 

Figs. 1, 2, 3 and 4 show motor 
winding diagrams for both the 
separate winding types and consequent 
pole types but for two speed only. 
Twice the number of windings in one 
motor will produce four speeds, etc. 
Combinations of separate windings 
and consequent pole windings may be 
used in the same motor. The four 
figures referred to indicate the motor 
connections to the power lines for 
both low and high speeds. A control- 
ler for a motor with windings per Fig. 
1 requires that both the low speed con- 
tactor and the high speed contactor 
be of the 3 pole type. Motors with 
windings per Figs. 2 and 3 require 
low speed contactors with 3 poles and 
high speed contactors with 5 poles, 
whereas a motor with windings per 
Fig. 4 requires 5 pole contactor for 
low speed and a 3 pole contactor for 
high speed. Figs. 2 and 4 show wind- 
ings which form closed circuits, and 
when these windings are used in mo- 
tors having more than two speeds, 
they must be open circuited when the 
motor is running on another winding. 
The winding is open circuited to 
eliminate the possibility of a short 
circuited transformer action in this 
winding. Under these circumstances, 
it is necessary to use 4 and 6 pole 
contactors instead of 3 and 5 pole 
contactors for the speeds obtained 
from the reconnected windings. The 
general practice is to use two standard 
3 pole contactors instead of the more 
special 6 pole contactor. It can be 
seen from these motor diagrams that 
the control connections vary with the 
type of motor and, further, with the 
functions required of the controller. 

Fig. 5 illustrates a 2 speed control- 
ler (with cover removed) that may 
be used with a motor having windings 
per Fig. 1. The wiring diagram is 
shown in Fig. 6 and simplified con- 
nections for this diagram are shown 
in Fig. 7. The scheme provides for 
sequence compelling making it com- 
pulsory to start at low speed before 
it is possible to run at high speed. 
Auxiliary control contacts H (a) and 
H (b) on the high speed contactor 
(h), both of which are closed at the 
point of transfer, provide the sequence 


compelling feature. In the high speed 
position H (a) is closed and H (b) 
is open. No mechanical interlock is 
provided between the low speed and 
high speed contactors as experience 
has proved that it would provide no 
useful purpose. Only one contactor 
may be in the closed position at any 
one time except during the transfer 
period when both contactors may be 
in their closed positions at the same 
instant and this condition can exist 
for only a fraction of a second. The 
motor is protected from burnout by 
two duplex thermal overload relays, 
one for each winding. 

Fig. 8 shows a 2 speed controller 
that may be used with motors having 
windings per Figs. 2, 3 and 4. Wir- 
ing connections for a sequence com- 
pelling scheme for motors with wind- 
ings per Figs. 2 and 3 are shown in 
Fig. 9, and simplified connections are 
shown in Fig. 10. Figs. 11 and 12 
show the wiring connections and the 
simplified connections respectively 
when the same controller is used with 
a motor with windings per Fig. 4. A 
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1G. 11—Above: Wiring connec- 
tions when the controller of Fig. 8 
is used with the motor of Fig. 4. 


F Ic. 12—Below: Simplified connec- 
tions for this. 
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mechanical interlock which will pre- 
vent both contactors from _ being 
closed at the same time is required 
since a short circuit across all three 
power lines might otherwise occur as 
will be seen examining the dia- 
grams. Relay CR provides for the 
transfer from low speed to high speed. 
If both the low and high speed but- 
tons are depressed at the same in- 
stant with the motor at rest, the con- 
troller will not function, and this pre- 
vents throwing the motor across the 
line to the high speed connections 
without first starting at speed. 
The 5 pole contactor is supplied with 
blowouts only on those poles which 
connect to the power lines. The 
other two poles have a slight lead in 
closing and open later so that there 
is no arcing on these two contacts and 
consequently they require no blow- 
outs. 

Figs. 13 and 14 show the wiring 
connections and simplified connections 
respectively for a plain automatic con- 
troller without the sequence compell- 
ing feature for a 4 speed 2 winding 
constant horsepower motor. This il- 
lustrates the method of open circuit- 
ing reconnected windings when they 
are not in use. The opening for one 
winding is at T-3T7 and the opening 
for the other winding is at T13-T-17. 
Each winding has the same arrange- 
ment as shown in Fig. 4 except that it 
is not a closed winding. Note that 
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IG. 13—Left: Wiring connections 

for plain automatic controller, 

without sequence-compelling for 4 

speed, 2 winding, constant hp. motor. 

Fig. 14—Above: Simplified connec- 
tions for this. 


mechanical interlocks are provided to 
prevent short circuiting, that each 
winding requires one 4 pole contactor 
and two 3 pole contactors, that each 
speed connection has its own duplex 
thermal overload relay, and that the 
contactors for each speed are elec- 
trically interlocked against the con- 
tactors for all other speeds. 1CR and 
2CR are control relays required to 
complete the electrical interlocking 
between the various speed contactors. 
With this controller it is possible to 
bring the motor from rest direct to 
any one of its four speeds by momen- 
tarily depressing the push button cor- 
responding to the speed desired. To 
change speeds it is necessary to de- 
press the stop button first. 

All the controller diagrams 
shown with this article provide for 
connecting the motor windings at the 
different speeds direct to the power 
lines. Primary resistors, reactors, o1 
auto transformers with the necessary 
additional magnetic contactors and re- 
lays may be added to limit the dis- 
turbances in the power lines and to 
smooth out the action of the motors 
under starting conditions or when 
transferring from one speed to an- 
other. 


of 


Declares Foreign Lamp Bulbs 
Costly 


N outstanding illusion of our bar- 
gain-seeking public is the cheap 
imported lamp bulb, according to E. 
J. Poor, chairman of the board of 
Hygrade Sylvania Corporation, who 
says : “Electric lighting costs comprise 








three prime factors: original lamp 
bulb cost, the life of the lamp bulb, 
and the current consumption cost of 
that lamp bulb during its operating 
life. The last-mentioned item is by 
far the greatest in home electric light 
costs, running from 5 times to 25 
times the bulb cost for the different 
sizes, a fact not generally appreciated. 

“Cheap Japanese bulbs flooding 
our ‘bargain’ stores have met with a 
ready market among uninformed 
‘bargain’ seekers. These lamp bulbs, 
now in use in many homes, are cost- 
ing the American public many hun- 
dreds of thousands of dollars per 
month by way of added electric light 
costs. 
illumination — effi- 
voltage and wattage ratings, 
as well as lamp life, Japanese manu- 
facturers apparently have converted 
an otherwise precision process into a 
mere mechanical assembly of so much 
glass and metal. This naturally re- 
sults in a very low production cost, 
quite aside from the factor of virtual 
peonage or wage slavery existing in 
Japanese factories. Our Japanese 
competitors have been interested 
mainly in producing lamp bulbs at 
the lowest conceivable price, without 
particular regard for the subsequent 
electric light cost of the consumer. 
This attitude stands in marked con- 
trast to our American production 
policy, in which lamp bulbs are made 
to give high standards of maximum 
illumination, the most economical 
lamp life, and lowest current con- 
sumption cost in relation to the il- 
lumination obtained. 

‘Electric lamp bulbs are one of the 
cheapest American commodities on 
the market. There is little room here 
for bargains at the prevailing low 
prices of quality products. Hence 
there is no sense in swapping dollars 
in our future electric light bills for 
pennies in the original price of the 
lamp bulb. It simply does not make 
American horse sense.” 


‘Disregarding 
ciency, 
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N interesting motor application is 
on a psychological test machine 
listed in a recent issue of the Official 
Gazette of the United States Patent 
Office. The machine comprises a mov- 
ing test indicator which successively 
presents legible test problems and 
proposed solutions thereof ; the motor 
providing means for operatively 
selecting one of the said solutions and 
recording the selected solution in a 
measured length of time. 
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The Electrical Equipment of | 


Screw Machines 


How the National Acme Company has proceeded 


in more completely incorporating the electrical 


parts into the design of its high-production 


Gridley Automatic Screw Machine 


HE screw machine department in 

the old-fashioned shop used to be 

a millwright’s nightmare. Because 
of the oblique position of the ma- 
chines, it was a job of some skill to 
lay out the overhead transmission to 
get a reasonably direct belt-drive from 
the counter to the machine-pulleys. 
And the upkeep of the resultant 
forest of belts was about the heaviest 
of any of the machine shop depart 
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ments. So, the screw machine was 
due for early conversion to individual 
motor drive. 

Without going through the whole 
history of the earlier efforts, let us 
look at the newest Model R, Gridley 
Automatic Screw Machine, manufac- 
tured by the National Acme Com- 
pany, and see how the designers have 
incorporated the electrical equipment 
into the whole. 


P83) 


USH-button start- 

er; the center 

button is to “jog” 

the machine in set- 
ting up. 


The tool itself represents the last 
word in automatic screw machine 
practice. A glance at any of the 
photos reveals that ruggedness, com- 
pactness and convenience have been 
combined in the right proportions, so 
that the machine is capable of ex- 
traordinary performance range from 
the smallest to the largest product 
parts and from heavy cuts to the 
lightest touch, all within the machine’s 


T OP, side and end views of the new Gridley 

Model R. Note the overhung motor, with 

automatic protected starter above it, behind 

which is the gang of sight-feeds for general 

lubrication. What looks like flexible conduit 

is oil pipe. The pedestal instrument is the 
chronolog. 


Photos Frank Sluka 
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capacity, 7% inch round steel stock. 

Specific points in the machine it- 
self are: 

Rigidity gained by making the chip 
pan the heavily ribbed foundation of 
the machine. The hot chips fall 
upon a steel plate whence the coolant 
flows into a reservoir where it has a 
chance to cool off. 

Working parts are made fully 
visible and accessible by the arrange- 
ment of position slides to be out of the 
way and by using a guard shield that 
is easily slid aside. 

Parts are generously proportioned 
and accurately machined to insure 
smooth and rapid production with 
minimum shut-downs. 

Anti-friction bearings are used 
throughout, that is, for the very high 
speed spindles, the stock tubes and 
all the shafts in the gear-box and 
motor-drive section. The machine is 
designed to operate at the high cut- 
ting speeds required by Tungsten and 
Tantalum Carbide tools. 

The lubricating pump is directly 
over the gear-box and forces oil to 
all parts of the machine through a 
series of visible oilers, from each of 
which a separate copper tube runs to 
each bearing. The glasses show that 
each is functioning properly. No oil 
is supplied when the machine stops, 
but when it is started the operator 
can send a flood of oil to each bear- 
ing merely by depressing a lever. 

Cutting oil is handled by a direct 
connected pump at the rear of the 
machine, through a pipe to flexible 
steel tubes leading to the cutting 


tools. 


Placing the Electrical Equipment 

One of the illustrations shows a 
battery of motor-driven screw ma 
chines of an early model. The first 


idea of all the designers of that pe- 
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AGNETIC switches 
with relay heater 
units as furnished by 
two of the large manu- 
facturers are adapted 
as the customer re- 
quires. 


riod was to set the motor on the ma- 
chine to drive, as best it might, the 
main shaft 

Compare that awkward arrange- 
ment with the arrangement of the 
motor and controller in the views of 
the Model R tool. The motor frame 
is hung from a flange cast in the end 
frame of the screw machine. The 
motor itself is a standard 71% hp. a.c. 
motor 1800 r.pm. That is, it is 
standard as far as the field and arma- 
ture are concerned. The end pieces 
are both special; the outer one has no 
bearing box because the armature is 
overhung on a long, triple roller- 
bearing shaft. And the inner end 
piece must bolt to the supporting 
flange. Both are well provided with 
ventilation openings, as the armature 
fan sucks in a considerable volume of 
air. 

The shaft, of course, is special, and 
carries the gears for actuating all the 
main and auxiliary drives, i. e., the 
speed change and feed change trains, 
oil-pumps, etc. Incidentally all gears 
are of hardened steel, those carrying 
lieavy loads or operating at high 
speed being of the helical type. 

The remote control starter is 
mounted above the motor. It 1s the 
magnetic type with relay heater units 
for overload protection. It may he 
operated from several positions when 
desired, but one push-button station 
near the machine control levers is 
generally enough. But it is equipped 
with a jogging station so the machin 
can be jogged a little at a time, whe 
setting up. The illustrations tell 
more about the directness and fluidity 
with which the electrical equipment 
is worked into the tool design. 

\ very interesting and accurate 
piece of electrical equipment used in 
connection with Gridley Screw Ma- 






chines is that shown standing on a 
pedestal near the motor end of the 
tool in the illustration. 

It is called a Chronolog and its pro- 
duction use is to control idle time. 
It not only records the duration of 
shut-downs but also reports their 
causes. It operates electrically. 

This apparatus records the clock 
time, idle time symbol (i. e., cause 
of shut-downs), idle minutes, produc 
tion minutes and number of units pro 
duced. These are not only printed 
progressively on a card inside the 
machine but show visibly in the hori- 
zontal window seen near the top of 
the Chronolog. 

The two dark knobs, one above the 
other, at the upper left and hemispher- 
ical globe above both of them on the 
top of the Chronolog case are signal 
lights. The uppermost lights during 
a shut-down; the next below indi- 
cates current on and the lowest tells 
that the machine is ready to record. 

The telephone-like dial in the cen- 
ter of the front of the case is used 
to record the cause of a shut-down. 
If the operator dials FE, it means 
“down for stock,” J for “inspection,” 
T for ‘machine repair” and so on. 


HE type of motor used: Hori- 

zontal, ball-bearing, squirrel- 

cage, polyphase induction motor. See 
next page for adaptation. 





















































































































































































































































































































































































































































































































































































































T the right is the finished cone. 

The burnishing in the third 

position, above, is done with the 

actual bearing balls instead of a 
grinding wheel. 





It is necessary only to plug the 
Chronolog into the current supply 
of the screw machine to have it ready 
for operation. Although it is an es- 
sential part of the tool, there is no 
advantage in designing it in. For an 
operator who runs several screw ma- 
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T the left is a tool 

layout chart for 

the ball-bearing cones 

shown below. Eight 

operations in four 
positions. 





HIS is the inter- 
mediate step in 
the development of 
motorizing for ma- 
chine tools—motors 
set on top of ma- 
chines. 


chines ought to be able to see what 
is happening to all others while he 
is attending to one of them. So the 
proper place for the Chronolog is in 
the aisle where it is most visible from 
all positions of the operator and the 
foreman. 


Edward N. Hurley 


DWARD NASH HURLEY, 

manufacturer and financier, died 
Nov. 14 in Chicago. He was 69 years 
old. Mr. Hurley, under President 
Wilson, was president of the Emer- 
gency Fleet Corporation, chairman of 
the U. S. Ship- 
ping Board and 
also chairman of 
the Federal 
Trade Commis- 
sion. In 1928 he 
represented A 
Century of 
Progress as an 
ambassador of 
good will to for- 
eign countries, 
soliciting their 
participation in 
the fair. 

He was born 
July 31, 1864, at Galesburg, Ill. He 
received his schooling in the public 
schools of that city and later attended 
Knox College, after which he received 
a degree from Notre Dame Univers- 
ity. 

His start in business came when he 
organized the Standard Pneumatic 
Tool Company, which he sold in 1902. 

In 1907 he organized the Hurley 
Machine Company, now known as the 
Electric Household Utilities Corpora- 
tion, one of the largest manufacturers 
of electrical equipment for the home, 
and at the time of his death was serv- 
ing as chairman of the board of the 
Middle West Utilities Company. 

A prominent figure during the 
World War, he received the dis- 
tinguished service medal of his own 
country for the eminent services he 
performed, the decoration being con- 
ferred by General Pershing for “ex- 
ceptionally meritorious and distin- 
guished service in connection with the 
shipment of troops and supplies.” He 
also was made a Commander of the 
Legion of Honor of France and a 
Grand Officer of the Crown of Italy. 
China conferred upon him the decora- 
tion of the Order of Ta Sho Cha Ho. 

In 1924 he was appointed a mem- 
ber of the United States World War 
Debt Funding Commission and took 
an active part in the negotiations with 
the commissions of foreign countries 
for the funding of their obligations. 

In a book, “The Bridge to France,” 
published in 1927, Mr. Hurley told 
the inside story of the United States 
Shipping Board and the Emergency 
Fleet Corporation. 
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Die 


By 
Herbert Chase 


HEN low costs are an objec- 
tive, there are two outstanding 
metal-working processes to 

which electrical, among other manu- 
facturers, turn. The first of these, 
stamping, is doubtless the more widely 
employed and the more generally 
understood. The second is die-cast- 
ing, which, for certain classes of parts, 
stands in a class by itself. Between 
these two and the screw-machine the 
production of a great mass of elec- 
trical parts is accounted for. 

An attempt to formulate general 
rules as to when and when not to 
employ either die-castings or stamp- 
ings must, of course, involve many 
qualifications. For instance: It will 
hardly be doubted that, in the case of 
a multitude of small parts, such, for 
example, as go to make up the metal 
portions of an ordinary electric light 
socket assembly, they can be produced 
more rapidly and acceptably by stamp- 
ing than by die casting. The punch- 
press and the dieing machine run 
much faster than the die-casting ma- 
chine, and often with less attention. 
Although several hand assembly oper- 
ations are involved, they would be 
required in any case, as intervening 
insulating parts are required. Again, 
some of the stamped parts act as 
springs and cast parts are not suited 
for such service. 

In other cases, especially where a 
perfectly flat stamping is needed or 
where a combined stamping and form- 
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Castings 


Their place and that of Stampings in 
the manufacture of electrical parts 






ing operation is required and is easily 
done in a single die, the stamping may 
well have an advantage over an equiv- 
alent die-cast part, especially as pro- 
duction may be very rapid and largely 
automatic and, in addition, the product 
may have certain properties which 
the die casting cannot match. 

Again, for a large part, say for the 
sheet metal wall of a large unit such 
as an electric refrigerator, a stamped 
or formed part would have no compe- 
tition from the die casting for obvious 
reasons. In other cases, also, the ques- 
tion of surface finish may enter to 
the advantage of the stamping, espe- 
cially where the stock employed may 
be had in finished form and require 
less finishing than the die casting. 

In the intermediate range of size, 
however, especially when the stamped 
parts involve drawing and several are 
required in an assembly, the die cast- 
ing not only deserves consideration 
but often surpasses the stamping. In 
some instances its size may be held 
within closer limits; it may be pro- 
duced in one, as compared to several 
operations; it may be made in one 
piece as against an assembly of two 
or more stampings, with handling and 
assembly costs to be considered, and it 
may present a better appearance, 
greater stiffness and an easier finish. 

Sometimes the stamping may be 
lighter, though very thin die castings 
are now made. This is not always an 
advantage, for in some instances, as 









Photo: Driz Duryea, Inc. 





OTOR driven meat slicer. Die castings 
shown in foreground. The knife guard at 


the left was originally a stamping. Other parts 


are also stamped. 


in electric fan bases, weight may be 
necessary. Zinc-base die castings of 
small and medium size have been pro- 
duced in sections as thin as 0.03 in. 
and at least one small part has been 
die cast experimentally with walls 
only 0.015 in. thick. Further develop- 
ments in this direction are inevitable, 
which tends to equalize the weight 
advantages of the two production 
methods. 

When it comes to a complex piece, 
as a combined field frame and end 
bell with brush holders and a gear 
case for a_ fractional-horsepower 
motor, involving attachment lugs, stif- 
fening ribs and the like, the die cast- 
ing has an unchallenged advantage. 
Equivalent parts can be produced by 
stamping and assembly, but not at a 
price so low or in a form so satisfac- 
tory from several standpoints. 

In respect to finishing, the advan- 
tage lies sometimes with the die cast- 
ing and sometimes with the stamped 
part. The latter, if made from smooth 
or polished stock, often requires no 
other finish than a coating of enamel 
or lacquer, but if it is a drawn part 
and must be buffed before painting, 
a rippled surface, the result of draw- 
ing, may show up prominently and 
the buffing may even cause the piece 
tc go out of shape so that assembly 
becomes difficult. Modern die castings 
are made so smooth that enameling or 
lacquering without preparatory grind- 
ing or polishing, except for fin re- 
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moval, yields a very satisfactory fin- 
ish. Only buffing is required before 
plating on a really smooth die casting 
and the piece does not go out of shape 
or show up a rippled surface. 

One of the chief advantages of the 
die casting is that it can often be made 
in one piece where several stampings 
and screw-machine parts, with cor- 
responding fabrication, handling and 
assembly operations are required to 
produce the same result. Such an as- 
sembly usually involves riveting, stak- 
ing, soldering or similar operations 
and often special tooling equipment 
not needed for the die casting. The 
latter may also have integral threads, 
lugs, bosses or rivets for attachment 
of other parts, all formed in the single 
casting operation, whereas the stamp- 
ing requires separate operations if 
such fastening means are added. 

Highly important in the cost pic- 
ture, is the question of die cost and 
die upkeep. The stamping often in- 
volves several dies, even for a single 
piece and if several parts are needed 
one or more dies are required for each 
piece. These necessitate a consider- 
able investment and often a material 
upkeep cost. The die casting, on the 
other hand, is made in a single die 
often less expensive than that for the 
stamping. 

Trimming dies are sometimes ad- 
vantageous for cleaning die castings 
of flash. They are simple and inex- 
pensive and are needed only when 
they show a saving over hand clean- 
ing. Die-casting dies for zinc and 

for other alloys of low melting point 
require no hardening and very little 
upkeep and are good for hundreds of 
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thousands of castings. For aluminum 
and brass castings die upkeep is 
somewhat higher but not excessive. It 
will thus be seen that cost factors often 
favor the die casting. 

There are, of course, many in- 
stances in which die castings and 
stampings are combined to great ad- 
vantage and some in which a stamped 
part may be used to good purpose as 
an insert in the die casting. It is true 
also that either may be combined 
profitably with screw-machine parts 
and parts such as plastic moldings or 
other dielectric materials. Such con- 
siderations affect the cost of many 
products and each deserves consider- 
ation on its own merits. 

On the score of physical properties, 
the stamping often excels the die 
casting, having higher tensile, bend- 
ing and impact strength, and being 
more malleable. On the other hand, 
the die casting usually possesses 
greater rigidity, can be formed into 
more intricate shapes, and has satis- 
factory physical properties for most 
applications. Although it may weigh 


ADIO shield for aircraft 

spark-plug cast from 

zinc alloy .015 in. thick. 

Phenolic insulator molded 
in after casting. 











TANDARDIZATION. A die cast motor 
housing and its adaptations: To a fan, a 
hair-drier and a stirrer. 


a little more than the stamped part, 
there is usually less scrap with the 
die casting and what there is does not 
constitute waste, as it is remelted. 

Appearance factors, on parts ex- 
posed to view in the finished product, 
weigh heavily in respect to sales. The 
smoothly flowing lines the designer 
can secure by die casting parts com- 
pare favorably with the harsher 
shapes of stampings. 

These, of course, are only a few of 
the facts which have a bearing upon 
the choice of stamping or die casting 
in the production of metal parts and 
finished products. Each case must be 
considered on its merits, but neither 
type of manufacture should be de- 
cided upon until it is clear which is 
the more advantageous. The fact that 
some manufacturers lack the experi- 
ence or equipment to employ either 
or both processes in their own plant 
need not preclude their use, as there 
is ample equipment available and 
many shops of both types are well 
equipped to serve the needs of the 
trade. It is better, in fact, for a 
manufacturer to patronize a specialist 
in each line unless and until he is in- 
sured of enough output to keep equip- 
ment of his own reasonably busy and 
has experienced personnel to handle 
it. 

Since study of specific products al- 
ready being manufactured is always 
helpful in deciding upon the methods 
to be used in other smiliar products, 
a few fairly typical illustrations are 
given with captions describing salient 
points. In a brief article, however, 
only a few such illustrations can be 
used. It will usually pay the de- 
signer and production executive to 
investigate other examples and these 
are readily made available by most 
specialists in the respective lines. 
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whose brass strips are vul- 

canized, then molded into the 
shellac base. 


SHELLAC 


A. Good Molding Material 


XCEPT for a few intimately con- 
cerned, shellac as a molding 
compound seems to have been 

relegated to the category of forgotten 
materials. This is an unfortunate 
and in a way an unjust fate, for the 
reason that shellac is an excellent 
dielectric, has some other good prop- 
erties and is adapted for certain uses 
for which other plastics seem to be 
less well suited. 

There are several reasons for this 
situation. The most important, per- 
haps, is the advent of several modern 
synthetic plastics which possess some 
characteristics that shellac does not 
have. Again, until quite recently, the 
shellac importers were not well or- 
ganized to compete with producers 
of more modern products and did not 
take steps to improve the properties 
of shellac or to keep it in the public 
eye to the same extent as other plas- 
tics. Even today it is difficult to se- 
cure authoritative data on the elec- 
trical and other properties of shellac. 
Moreover, relatively few molders 
understand how to handle shellac to 
the best advantage in the molding 
and pre-molding stage. Finally, be- 
ing imported natural product, 
coming largely from India, it has 
been subject to wide fluctuations in 
price. At the moment, it sells, in the 
grades used for molding, at about the 
same price per pound as the least ex- 


an 
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pensive phenolic molding compounds. 
Since shellac itself is seldom used in 
proportions of more than 40 per cent 
and usually in much lower percent- 
ages in making up molding com- 
pounds, and since the fillers employed 
are much lower in cost, it follows 
that a shellac compound costs rather 
less than the least expensive syn- 
thetic resin compounds. 

It is also worth remembering that, 
although shellac has its limitations 
and what plastic has not? it can be 
and has been used for making larger 
insulators than are made from any 
other resinous material. One maker, 
at least, has produced plastic mold- 
ings weighing approximately eighty 
pounds and has estimated on the pro- 
duction of one molding weighing, 
with fittings, almost ten times this 
figure, which weight—some 
hundred pounds—is considered en- 
tirely feasible providing mold cost 
can be absorbed in the number of 
molded pieces to be employed. The 
same material is equally satisfactory, 
however, in much smaller pieces 
which, of course, are much more 
widely used than the large moldings 
referred to. 

The limitation of shellac, 
which is usually regarded as a true 
thermo-plastic material, is a low 
softening point, but some mixtures 
are much more heat-resistant than 


seven 


chief 


others. One laboratory reports ex- 
perimenting with shellac moldings 
that begin to soften at temperatures 
as low as 105 deg. F. This labora- 
tory is a part of an organization 
which employs some parts molded 
from shellac, and these have proved 
more successful than any of many 
other common plastics in this par- 
ticular application. Another com- 
pany, one of the largest molders of 
shellac, recommends its standard 
shellac moldings for use at tempera- 
tures up to 160 deg. F. and states 
that softening does not occur below 
170 to 180 deg. F. It has experi- 
mented with new shellac compounds 
capable of resisting temperatures as 
high as 240 deg. F., it is understood, 
without excessive deflection under 
bending load. It will thus be seen 
that shellac compounds can be made 
to resist higher temperatures than 
several other plastic materials, and 
that they give promise of equalling 
the best of the true thermo-plastics 
of other types in this respect, though 
they probably will fall short of the 
phenolic and urea _ thermo-setting 
plastics on the score of heat re- 
sistance. 

Shellac moldings find their chief 
application in high-tension equipment. 
They are much used on high-tension 
transformers, switch parts, and line 
equipment, on X-ray apparatus and 
as radio antenna insulators. Some 
typical and specialized applications of 
this type are shown in accompanying 


illustrations. As will be seen, these 


IGH tension insulator and its tapered 
split mold. Shellac injected at one 
ton per sq. in. pressure. 



















































































































































































































































































































































































































YPICAL insulators molded of shellac. 
Some have metal inserts, others shel- 
lac threads and nuts. 


vary widely in dimensions and shape 
and have a variety of inserts of cop- 
per, bronze and galvanized steel. 
Shellac is chosen partly because of 
its high dielectric properties and part- 
ly because it lends itself readily to 
inolding into the required shapes. For 
large insulators, although phenolics 
might be employed, their use would 
require long curing, higher costs for 
material and perhaps some uncer- 
tainties in other directions, as the use 
of phenolic compounds in very large 
pieces would involve departures in 
molding practice not yet investigated, 
so far as the writer is aware. 

Shellac is reported to be low in 
moisture absorption, an important 
consideration in high-tension work, 
and one maker contends that surges 
in the line which cause flash-overs do 
not result in leaving a carbonized 
leakage path, such as would result in 
some if not all phenolic insulators. 
Since shellac is an organic compound, 
however, its ability to resist arcing 
is relative and not absolute. It is 
said to resist weathering satisfac- 
torily, although with the loss of some 
of the luster which is imparted by 
molding in contact with polished 
metal surfaces. This luster, even on 
newly-molded parts, is rather less 
than on high-grade phenolic mold- 
ings. Highest dielectric qualities are 
secured with moldings made without 
pigment in the natural brown color 
of the shellac mixture, but black pig- 
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ment is often added. Other pigments 
have been used for non-electric parts. 

30th the dielectric and heat-resis- 
tant properties of shellac are im- 
proved by proper curing or heating 
in the mold or in supplementary pro- 
cesses, but brittleness may be in- 
creased, especially if excessive tem- 
peratures are applied. Partly for 
this reason, considerable experience 
is required to produce best results in 
molding and skilled molders must be 
employed. Certain forms of injec- 
tion molding are used for some parts, 
with beneficial effects on dielectric 
properties when the injected material 
is given the proper heat-treatment. 
Some very recent developments in 
injection molding of shellac give 
promise of more rapid production, as 
well as of superior moldings from a 
dielectric, strength and possibly from 
a heat resistant standpoint, but the 
use of injection moldings in certain 
forms has been practiced with shellac 
for many years. 

Shellac molding is not done with 
powdered or briquetted materials, as 
with most other plastics. The com- 
pound employed are first mixed on 
heated rolls, much the same as are 
used for rubber mixing, the final pass 
being made on the hottest roll from 
which the compound iis taken off as 
a sheet. This sheet is cut into sec- 
tions or strips which are finally re- 
cuced to ™%4-in. in thickness and 
marked off by a projection on the 
roll into squares of about 6 in. which 
are readily broken apart and may be 
numbered for identification. 

These squares are delivered to the 


molding presses, but before loading 
into the die or mold are heated on a 
steam table carrying about 95 lb. per 
sq. in. steam pressure and thus hav- 
ing a temperature of about 330 deg. 
F. Here the sheets are allowed to 
attain a temperature of about 200 
deg. F., for one well-known com- 
pound, and the mold is also heated on 
the same plate in some instances. The 
temperature it attains varies to some 
extent with the size and shape of 
piece and is a matter of judgment. 

When the die is assembled ready 
for molding, some of the compound 
may be placed directly in the cavity 
and some in a cylinder above it. For 
injection-molding, the entire charge 
is loaded into the cylinder, into which 
a ram is then placed. Closing of the 
press, which is a conventional type 
of hydraulic molding press with the 
platens further apart than for most 
molding work, forces the ram into 
the cylinder and this in turn forces 
the compound into the cavity until the 
latter is filled. Any excess is forced 
out of an overflow hole provided. 

When the press is finally closed, 
the ram comes to rest and exerts a 
pressure of about 2,000 Ib. per sq. in. 
on the compound in the mold, which 
then, of course, completely fills the 
cavity. The piece thus molded is al- 
lowed to remain in the mold from a 
few minutes up to as much as two 
hours, for the very large pieces 
weighing 80 lb. already mentioned. 
There it undergoes a certain heat- 
treatment, by reason of its own tem- 
perature and that of the mold, as the 
mold is not heated during the mould- 
ing operation. The mold, in fact, 
cools slowly, and when finally opened 
is reduced to a temperature such that 
the piece is hard enough for ready 
handling. Threads are often molded 
on the piece and it often includes in- 
serts of metal and can be of almost 
any size and form that lends itself 
to molding and will clear the die 
when the latter is removed. 

In the case of the long insulators 
shown, and many other parts, the 
die is split on a longitudinal axis. If 
very long, it is made in several sec- 
tions which are doweled together and 
are held in a chase, the bore of 
which fits the tapered external diam- 
eter of the sections. One of the 
illustrations shows the section of a 
split die and a molding made in it. 
When the entire charge is injected, 
the die may be either horizontal or 
vertical, with the injection opening 
at the most desirable point. 
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T VPICAL window displays in 
the author's shop: Short- 
center drives above and starters, 
resistances and lamps below. 


N previous articles I have given a 

résumé of the various functions of 

the modern electric service shop and 
also explained how we developed and 
went through the process of evolution 
which changed us from an ordinary 
motor repair shop into a more com- 
plex and highly developed organiza- 
tion in the sales, service and engi- 
neering of electrical machinery and 
equipment of all types. In my last 
article I brought out the need of a 
good shop layout to take full advan- 
tage of the equipment and space at 
one’s disposal. 

When I speak of equipment I do 
not mean only the necessary machin- 
ery, tools, etc. Under the heading of 
an electrical service 
shop I also include the absolutely 
essential stock of raw materials, fin- 
ished parts and the great diversity 
of supplies which we have found we 
must stock to render a high class 
service to customers. 


equipment for 


In this paper 
it is my intention to analyze our stock 
and point out the importance of the 
part stock plays in the ultimate serv- 
ice we render. 

Repair work is generally of such 
nature that the completed job must 
be turned out in the shortest possible 
time. So it is evident that the larger 
the stock of parts and materials car- 
ried, the better will be the service. 
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otor 


Repair Shop 


TOCK 


In this article Anthony J. Kaiser of 

the General Electric Specialty Co. 

tells what items his company stocks 
and why. 


When we reorganized our shop some 
years ago we immediately took steps 
to increase our stock of materials and 
supplies. It has since become a fixed 
policy of our organization to con- 
stantly build up our stock. 

With this in view we separated 
motor repairs into two major classes: 
(a) Squirrel cage induction motors, 
(b) All types of single phase, slip 
ring induction and direct current mo- 
tors, including generators, converters 


QUUEAUALLAAL LAL EALA AENEAN 


Wire & Cable 
Armco paper 

Fish paper 

Empire cloth 
Linen tape 

Silk tape 

Oil cloth 

Fibre 

Mica 

Sleevings 

Wood wedges 
Cords 

Twines 

Insulating lacquers 
Insulating varnishes Commutators 
Insulating compounds __Sliprings 
Waterproofing compounds Brush holders 


Lugs 
Terminals 
Solder 
Solder paste 


bearings 
Ball bearings 


Babbitt 


Acidproofing compounds Short circuiting devices 


Shellac 
Paints 
Enamels 


Brush springs 


Finished bronze bearings 
Finished babbitt bearings 
Finished white metal 


Roller bearings 
Bronze bearing stock 
Bronze bushings 


Carbon brushes 


Centrifugal switches 


and all special types of motors. This 
is to give us a fairly accurate idea 
what materials and parts we must 
have, together with the approximate 
ratio of materials to parts. By ana- 
lyzing Class (a) we found that we 
require a diversity of wire for wind- 
ing coils plus a stock of bearings and 
bearing materials, together with the 
necessary insulating materials and 
compounds. This stock lets us rebuild 
or repair any squirrel cage motor. 


Spring barrels 

Governors 

Oil rings 

Oil wicks 

Oil cups 

Wool yarn 

Assorted nuts 

Assorted bolts 

Assorted cap screws 
Assorted washers 
Assorted lockwashers 
Allen set screws 

Allen set screw wrenches 
Woodruff keys 

Key stock 

Spring wire 

Cold rolled steel shafting 
Drill rod 

Strap iron 

Steel piano wire 
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In Class (b) we require the same 
stock of materials as in Class (a) 
plus a large stock of finished parts 
that are characteristic of single phase, 
slip-ring induction, direct current 
motors, generators and converters. A 
careful record was kept of all ma- 
From this record 
we built up our stock for repair work. 
I believe it will be interesting to 
enumerate some of these materials 
and parts and then comment briefly 
on a few of the items. Our stock is 
made up as shown in the table on the 
preceding page. 


terials and parts. 





HIS room serves as office and stock 
room for motors, wire and parts. 


The stock of wire for winding mo- 
tors runs in sizes from No. 10 to No. 
35. While the greater part of this 
stock of wire is cotton-covered 
enamel, we also carry certain sizes in 
plain enamel, other sizes in silk 
enamel insulation. The stock of in- 
sulating papers varies in thickness 
from .005 to .040 inch. Linen and 
silk tapes are carried in various 
widths. Fibre stock is carried in 
various thicknesses and in three 
forms, namely sheets, tubes and 
washers. The sleevings we carry are 
also assorted so as to take care of the 
different sizes of wire for which they 
are used. 

Wood wedges are carried in many 
different sizes and shapes because of 
the many styles of stator construc- 
tions that are used by the various 
manufacturers. Insulating lacquers, 
varnishes and compounds are classi- 
fied as follows: Air-drying, impreg- 
nating and baking. We also are 
compelled to carry in stock water and 
acid proofing compounds for special 
purpose motors where the motors 
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must be impervious to water and acid 
fumes. 

The stock of paints and enamels 
for use on the exterior of motors is 
very large and varied as it is our 
policy to match the manufacturer’s 
original color. Some of our custom- 
ers use their own colors on their 
motors and when we get these for 
repair we duplicate the colors. 

Sesides the regular line of finished 
bearings we carry, we also have on 
hand both cored and solid bronze 
bearing stock to take care of the old 
stvle and special bearings we must 


turn out from time to time. A large 
line of bronze bushings is carried as 
this allows us to turn out a great 
many bearings for special purposes 
with the minimum amount of waste 
material. We generally get these fin- 
ished bushings so that the outside 
diameter is several thousandths of an 
inch oversize, and the inside diameter 
several thousandths of an inch under- 
size. The plus tolerance on the in- 
side diameters of these bushings 
allows us to offset what we lose on 
the shaft diameters of motors where 
it is necessary to turn down the shafts 
because they are rough and worn. 

Ball and roller bearings for mo- 
tors are coming into more general 
use. Therefore we carry a represen- 
tative stock of the more popular 
types. 

There are approximately thirty-five 
manufacturers who produce split 
phase, repulsion induction and capaci- 
tor motors and due to this we have a 
large and varied assortment of fin- 
ished parts for these motors. We 
carry carbon brushes for over one 








hundred different types of motors. 

Another item that deserves men- 
tion is the stock of oil cups and covers 
that we carry. In relation to the 
entire repair job on a motor, oil cups 
and covers may be a small item but 
we consider it a very important one. 
The lubrication of any motor is too 
important to risk either a missing or 
defective oil cup or cover. 

It might be well here to mention 
that when we send a motor out we 
also make it a point to provide the 
proper lugs or terminals on the leads, 
together with the proper nuts, wash 


IRE on reels, fabric, varnish and 
other materials used in rewinding 
are stocked in the coil winding de- 
partment. 





ers and bolts. In this case again we 
find that the negligible cost of the 
terminals, washers, nuts and bolts is 
more than balanced by the value of 
the customer’s impression of our at- 
tention to detail. 

To augment the necessary materials 
and parts for repairs the modern 
service shop must also have a stock 
of new motors and controls, bases 
and slide rails, pulleys and belting, 
short center flat belt drives, V_ belt 
pulleys, rebuilt motors and also rental 
or replacement motors. We also 
carry a stock of lamps. 

May I briefly analyze this stock 
and point out why we carry it. There 
is a constant demand for new motors 
and controls either for new equip- 
ment or to replace obsolete or in- 
efficient motors and controls. The 
demand for controls is greater than 
for new motors because most of the 
older installations use only an ordi- 
nary fused knife switch for starting 
and protection. 

In a great number of cases, when 
we rewind a motor that was con- 
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nected to the line by a plain knife 
switch, we are able to sell a modern 
switching device that will give the 
proper protection to the motor. While 
on the subject of controls I want to 
mention that we carry an assortment 
of control contacts, coils and thermal 
overload relay elements. Some of our 
customers use special controls and in 
these cases we carry in our stock the 
parts that we know need periodic 
replacement. 

We advocate the use of slide rails 
and bases for mounting motors and 
therefore carry them in stock. The 
majority of motors we handle trans- 
mit power to the driven machine by 
means of pulleys and belts and for 
this reason we carry a very good 
stock of both pulleys and belting. Due 
to the increasing popularity of short 
center flat belt drives we stock them 
up to the fifty horsepower size. To 
round out our pulley stock we carry 
a line of die cast V belt pulleys in 
assorted sizes. 

With regard to guaranteed rebuilt 
motors it is not necessary to say more 
than that there will always be a 
demand for them. One part of our 
replacement motor stock that we are 
very proud of is the stock of oil 
burner, coal burner and stoker and 
refrigeration motors. A great many 
of these motors are very special, with 
special flanges or mountings and no 
other kind of motor can be used 
Knowing this we built up a stock of 
these motors so that when our cus 
tomer brings in a motor for repair 
we can immediately give him a re 
placement motor. This service has 
gone a long way towards expanding 
our repair operations with people sell 
ing and servicing oil burners, stokers 
and coal burners and refrigerators. 

The value of our stock today repre- 
sents considerably more than half of 
our tangible assets. We naturally 
carry this stock so that we can capi- 
talize on it. So can our customers 
as well as the manufacturers whose 
equipment and parts we carry. A mod- 
ern electric service shop is a highly 
efficient unit made up of sales, service 
and engineering, whose increasing 
effectiveness in industry is now well 
established. The details of how we 
keep a record of our stock will be 
described in a later article covering 
our office and accounting methods. 

For the present, the readers atten- 
tion is invited to the photos showing 
the simple arrangement of shelving, 
the containers, reels and which we 
have found satisfactory. 
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DON’TS FOR BAKELITE MOLDERS 


1—Don’t design parts with re-entrant curves or undercuts, as such parts 
will be either impractical to mold or the price increased both on tools 


and parts beyond consideration. 


2—Don’t use sharp inside corners on your parts where fillets can be used, 
as such corners weaken the parts both electrically and mechanically. 
Molding is also made more difficult. 

3—Don’t request walls so thin in the interest of economy as to make parts 


fragile and production difficult. 


4—Don’t call for small tapped holes ; use inserts where possible. 


c 


5—-Don’t call for blind holes or inserts in the sides of pieces where depth 


of hole or length of insert is greater than twice its breadth. 

6—Don't call for holes or inserts where outside periphery is less than 1 in. 
of the edge or corner of a molded part. 

7—Don’t call for shell-like walls around inserts. Cracking may result due 
to difference in coefficient of expansion between Bakelite and the metal 


insert. 


8—Don’t use hexagonal or irregularly shaped inserts protruding from the 


Bakelite. 


9—Don’t request depressed lettering on a Bakelite part if a hob is not used 
in making the mold if you wish the molds built economically. 

10—Don’t call for exceptionally close tolerances where not necessary. Tol- 
erances of =—.002 in. can be maintained on dimensions perpendicular 
to line of molding pressure on small pieces, but =0.005 in. are con- 
sidered more practical. On overall dimensions parallel to line of molding 
pressure =0.005 in. represents about the ultimate. 0.008 in. or =.010 


in. are more practical. 


11—Don’t have your molds built in one plant when you know they are to be 


used in another. 


12—Don’t use round inserts with knurling less than 0.010 in. deep. 


— 
Ww 


Don’t have threads on the inside of perfectly round parts and don't 


have threads on the outside of parts with no means for unscrewing. 
14—Don’t use any type material on a job just because it is available or cheap. 

Study the use and the molding. Then select and try the material. 
15—Don’t use too low a temperature or too low a pressure in the molding 


of a piece. 








2,395.5 Miles of Rail and 
Air Transport 


os of electrical goods 
weighing 22 pounds _ recently 


moved with swift dispatch from the 
Sharon, Pa., plant of Westinghouse 
Electric & Mfg. Co. and forwarded 
in Railway Express Agency Air 
Service, consigned to the Western 
Electric Company in the Mexican 
capital city. It moved out from Shar- 
on, via Erie Railroad, at 10.22 p. m. 
and reached Cleveland at 3.10 a. m. 
At 4.37 a. m. it was speeding west- 
ward by the Railway Express-plane 
and arrived at Fort Worth, Tex., via 
United Air Lines less than twelve 
hours later. Quick transfer to the 
American Airways followed and, via 
Brownsville and the Pan American 
Airways, Mexico City was reached 
at 1.45 p. m. the second day out from 
its starting point, 80 miles by rail 
and 2279.5 miles by air. 


Soil-Heating Cable Finds 
Industrial Uses 
ICKEL-CHROMIUM wire cov- 
ered with asbestos and taped with 
varnished cambric, encased in a lead 
sheath for protection from moisture 
and designed primarily as a soil-heat- 
ing cable for horticultural and agri- 
cultural uses is now in use in a paint 
plant laboratory, installed in a water 
bath for maintaining constant humid- 
ity for testing paints in a saturated 
atmosphere. Another out - of - the - 
ordinary installation is in a steel 
plant where it is wound around pipes 
to keep the lubricant within the pipe 
line from congealing. Automatic ad- 
justable thermostats are used to con- 
trol the amount of heat necessary to 
do the necessary jobs irrespective of 
weather conditions. 
On account of its greatly increased 
life, nickel-chromium wire is_ best 
suited for these uses. 
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Special Motor for Air Conditioning 
Railroad Cars 


ALDOR ELECTRIC CO., 4351 Dun- 

can Ave., St. Louis, Mo., announces 
the development of a specially designed 
direct current motor for operation on 
railroad cars from 32-volt storage bat- 
tery. This motor was designed specifically 
to meet the demand for a highly efficient 
motor with good operating characteristics 
to drive fans and pumps for air condi- 
tioning railroad cars and is built in 
sizes from 1/6 h.p. to 34 h.p., in speeds 
ranging between 1725 and 840 r.p.m. 

Features include exceptionally heavy 
commutator, extra large brush holders 
with double threaded brushes (either set 
of brushes will carry the load), laminated 
field, drip-proof enclosures and high grade 
ball bearings. 


Flea-Power Motors 


PEEDWAY MFG. CO., 1834 S. 52nd 

Ave., Cicero, Ill. Two new motors (of 
skeleton construction), designed for use 
in a large variety of applications, such as 
fans, vending display signs, 
small tools, toys, games, valves, and other 
operating mechanisms. Each motor is en 
tirely self-contained and equipped with 
self - aligning, self - lubricating 


machines, 


bearings 











































































These little motors are very small, 2% in. 
outside diameter, 114 in. long, over bear- 
ings, each weighing approximately one 
pound, and are offered in two forms: one 
a shaded pole type, 951, suitable for opera- 
tion on A. C., 60 cycles (illustrated) ; the 
other, a universal type, 906, both operating 
directly from 110 volts. Shaft is 3/16 in. 
round, length as specified. Speed and out- 
put, approximately 3000 r.pm., 3 watts, 
for Type 951; 6000 r.p.m., 1/30 hp., for 
Type 906. The latter is 2% in. square, 
2% in. long, over bearings. 
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New Motors, Controllers and Motor Drives 


Automatic Coil Winding Machine 


R. SEIFERT, INC., Syracuse, N. Y. 

* Automatic coil winder for high 
speed production of electric coils of vari- 
ous types and shapes. The maker claims 
it will convert a coil of wire into layer 
wound coils in the same manner as an au- 
tomatic screw machine converts a bar of 
stock into screw products. Operation is 
fully automatic. The machine ties the 
layers of the finished coils with gum paper 
before ejecting them. Cam motion con- 
trols the speed, which starting very slow, 
rises to high speed, and just before finish 





of winding, again drops to low speed and 
then stops. The winding spindle stops at 
the completion of a final number of turns 
and in exactly the right position for a wire 
cutting tool to push into the form and 
cut the wire, also to pull out the “start” 
and “finish” wire of the coil and to clamp 
the supply wire for the starting of the 
next coil. 


Magnetic Motor Starter 


RROW Electric Division, Arrow-Hart 
& Hegeman Electric Co., Hartford, 
Conn. Magnetic motor starter, Type MC, 


for motors up to 7% hp., 25 amp., single 
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Long-Shafted Fractional Hp. Motor 
J-JOLTZER-CABOT ELECTRIC CO., 

125 Amory St., Boston, Mass. Low 
speed fractional hp. motor equipped with 
an extremely long shaft designed for oper- 
ating multiple fan units in air conditioning 
apparatus, making possible an_ efficient 
design of the fan unit. Special quiet 













and polyphase, 110, 220, 440, 550 volts, 
25, 40, 50 & 60 cycles. Made for local or 
remote control, with “on” and “off” indi- 
cation, the trip indicator showing until the 





switch is reset. Provided with no-voltage 
protection, also thermal heaters for any 
size motor within rated capacity, which re- 
act on a bi-metallic thermostat giving posi- 
tive trip action under sustained motor over- 
load. These heaters are easily changed to 
a larger or smaller size as operating condi- 
tions vary or when motors are changed 
and are easily accessible on the front of 
the switch. The switch is reset after trip- 
ping by pressing the stop or reset button 
as soon as the heaters have cooled slightly. 
Local control switch has start, stop-reset 
buttons in the cover, the stop-reset button 
only supplied on remote control type. 

A one-piece arc hood of black composi- 
tion protects and encloses copper-to-copper 
self-adjusting contacts and confines the arc 
within the hood. Enclosed in small and 
compact gray enamel steel box, with knock- 
outs and plenty of wiring room. The 
mechanism may be easily removed by loos- 
ening the holding screws. Outside dimen- 
sions 914 in. high, 6 in. wide, 37 in. deep. 


NUUEDENOOUAEOONOOLETONUULUtEV9U0U084000 G80 44SDERED (1 EOSNMMOREORAQUREREOUCENANDLSRONOOURENAAY ERORUIDELAOUCCSSAQCETTO CES TPORRERERIRERTS 


operating, adjustable, varying speed, single 
phase A.C. capacitor type with resili- 
ent mounting that maintains the shaft 
in a fixed position. An all-metal re- 
silient base that will retain its efficiency 
indefinitely is provided. Has wool-packed 
bearings that require only infrequent lubri- 
cation and attention. Motor and control 


apparatus are self-contained. 
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Copies of any of the patents men- 
tioned here may be obtained by 
sending 15 cents for each co 

wanted to the Editor, ELECTRICAL 
MANUFACTURING, 232 Madison 
Avenue, New York City. Where 
more than five patents are wanted 
at one time the additional numbers, 
beyond five, are ten cents a copy. 
For other electrical patents of the 

month see page 60. 
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Motors and Motor Drives 


_ 1,921,740-1,921,741. Apparatus for. Control- 

ling Industrial Processes. Taylor Instrument 

Companies, Rochester, N. Y. 
1,921,758. Variable Speed Drive. 


, 8 d Capital 
Machine Co., Indianapolis. 


1,921,829. Refrigerating Machine Mounting 
for Motor-Compressor Units. Montgomery Ward 
& Co., Inc., Chicago. 


1,921,845. Dynamo-Electric Machine. Louis 
Allis Co., Milwaukee. 

1,921,847. Synchronous Motor Clock. Vic- 
tor Electric Products, Inc., Cincinnati. 

1,921,849. Door Operating Mechanism. Se- 
curity Fire Door Co., St. Louis. 

1,921,916. Portable Pump. A. T. Flower, 
Jenkintown, Pa. 

1,922,028. Dynamo-Electric Machine. P. I. 
Chandeysson, St. Louis. 





, 1,922,144. Unit Heater. E. L. Snyder, 
Canton, Ohio. 

1,922, Portable Electric Tool. Westing- 
house >. & Mfg. Co. 

1,922 j Commutator. Electro Dynamic 
Co., Bayonne, N. 

1,922,508. Refrigerating Apparatus West- 


inghouse Elec & Mfg. Co. 
1,922,708. Electric Door 

Elevator Co., N. Y. C. 
1,922,737. Single-Phase Series Railway Mo- 

tor and Control System. Westinghouse Elec & 


Operator. Otis 


Mfg. Co. 

1,922,749 Cream Whipping Apparatus. Ho 
bart Mfg. Co., Troy, Ohio. 

1,922,790 Air Conditioning Apparatus. F. 
R. Alger, Kansas City, Mo. 

1,922,798. Motor Driven Vapor Circulating 


Attachment for Bathtubs. C. D. Frech & F. F. 
Tueschke, Fort Wayne, Ind. 

1,922,806. Electric Motor. L. F. Hein- 
rich, Beaumont, Tex. 

1,922.810. Adjustable Speed A. C. Commu- 
tator Motor. General Elec. Co. 

1,922,815. Motor Driven Unit Heater. P. 
J. McIntyre, Detroit. 

1,922,824. 
Shaver, Inc., Stamford, Conn. 


_ 1,922,846. Motor Operated Shear cK 2. 
Gray, Millbourne, Pa. 
1,922,885. Plural Motor Drive General 


Elec. Co. 
_ 1,923,034. Electrically Driven Dumb Waiter. 
Sedgwick Machine Works, Inc., Poughkeepsie, 


_ 1,923,410. Tool for Turning and Undercut- 
ting Armatures. Automotive Maintenance Ma- 
chinery Co., Chicago. 


1,923,416. Armature Turning and Under- 
cutting Lathe. O. C. Blomgren, Winnetka, II. 
1,923,580. Clothes Washing Machine. Easy 


Washing Machine Corp., Syracuse, N. Y 


_1,923.626. Watch Cleaning Machine. Mor- 
ris Klein. Aliquippa, Pa. 
1,923,689. Suction Machine. National Super 


Service Co., Toledo. 

1,923,806. Peeling Machine. G. S. Blakes- 
lee & Co.. Cicero, Ill. 

1,923.834. Cloth Cutting Machine. H. L. 
Frumovitz, Brooklyn, N. Y. 

1,923,864. Brush Plate Assembly. Elec. 
Service Supplies Co., Phila. 

1,924,135. Dynamo-Electric Machine. Louis 
Allis Co.. Milwaukee. 

1,924,395. Electric Chime. General Kontrolar 
Co., Inc., Dayton. 
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Electric Motor. Schick Dry 


This Month's Patents 


on 


Motors, Controllers and Motor Drives 


1,924,412. Electrically Operated Pumping Ap- 
paratus. D. M. Pearson, Oakland, Calif. 

1,924,447. Air Conditioning Apparatus. Leo 
L. Landauer, Dallas, Tex. 

1,924,532. Lamp Sealing Machine. 
Radio Co., Jersey City, N. 

1,924,625. Press Glass. 
chinery Corp., N. Y. C. 

1,924,662. Refrigerating Apparatus. Frigid- 
aire Corp., Dayton. 

1,924,670. Oil Burner Construction. W. W. 
ae Bloomington, and Ira E. McCable, Chi- 
cago, . 

1,924,816. Directional Gyroscope for Borehole 
Testers and Other Uses. Sperry Gyroscope Co., 
Inc., Brooklyn, N. Y. 

1,924,829. Power Pump. 
Compressor Co., Clevleand 

1,924,853. Alternating Current Clock. Ham- 
mond Clock Co., Chicago. 

1,924,913. Growler Type Testing Device. 
Penrose E. Chapman, St. Louis. 

1,924,946. Power Tool. Leo F. Kott, Detroit. 
1,924,991. Culinary Machine. W. E. Harvie. 
Portland, Me. 
1,925,036. 
Racine, Wis. 
1,925,038. Combination Washing and Drying 

Machine. Graybar Elec. Co., Inc., N. Y. C. 

1,925,052. Method and Means for Producing 
Motor Armatures. Master Elec. Co., Dayton. 

1,925,099. Fur Cutting Machine. Frank 
Klinga, Jr., N.Y.C. 

1,925,166. Compression Unit for Refrigerating 
Systems. Climax Engineering Co., Clinton, Iowa 

1,925,354. Suction Cleaner. Hoover Co., North 
Canton, Ohio. 

1,925,601. Automatic F‘umidity Regulating 
Mechanism for Heating Systems Fred Pfenig 
Co., Columbus, Ohio 

1,925,636. Magnetic Rotor, T. J. Harley, Chi- 
cago. 

1,925,662. Washing Machine. Elec. Household 
Utilities C orp.. Chicag« 

1,925,720 Fin for Heat Exchanger. 
Fire Extinguisher Co., Providence, R. 

1,925,735. Motor Driven Actuating Mechanism 
for Computing Machines Sundstrand Corp., 
Wilmington, Del 

1,925.759 Washing Device R. E. Hunting- 
ton, Milwaukee. Wis 

1.925.790. 1.925.803 
Ready Coal Burner Co., Detroit 

1,925,814. Continuous Facsimile Transmission 
System. Communication Patents. Inc.. N. Y. C 

1,925,835. Synchronous Motor Drive for 
Clock Trains Electra Corp., Chicago 

1,925.866 Synchronized Motor Drive for 
Super-Calenders and Winders Westinghouse 
Elec. & Mfg. 

1,925,869. Troning Machine W. M. Emery, 
Lansdowne, Pa 


De Forest 


Wood Newspaper Ma- 


United States Air 


Engraving Machine. Geo. Gorton, 


General 


Furnace Stoker Ever 


1.925.876. Variable Voltage Drive General 
Elec. Co. 

1,925,891 Armature Vincent G \pple 
Dayton. 

1,925,892 Dvnamo Flectric Machine Flement 


Vincent G. Apple, Dayton 


Controllers and Regulators 
1,918,265 Furnace Fuel Control With Elec 
tric Actuator. Railway Utility Co., Chicago 

1,918,711. Circuit Breaker. Metropolitan 
Device Corp., N. Y. C. 

1.918.732. Automatic Electrical Cut-Out 
Ervin Adams, Mt. Carmel, Pa., assigned one-half 
to M. J. Haney, Mt. Carmel. Pa.. ten per cent to 
S. W. Blakslee. Pottsville, Pa., and ten per cent 
to Wm. B. Grove, Mercersburg, Pa., and Hu- 
bert V. Grove, Everett. Pa 

1.918,960 Timing Device for Laundry Ex 
tractor for Controlling a plurality of motors 
Westinghouse Elec. & Mfg. Co. 

1.918.978. Field Failure Protective Relay. 
Westinghouse Elec. & Mfr. Co 

1.918,990, Electrical Feed for Planers. Pratt 
& Whitnev Co., Hartford. Conn. 

1,919,014. Elevator Control System. West- 
inghouse Elec. & Mfg. Co 


1,919,052. Circuit Controlling Device. Gen- 
eral Elec. Co. 

1,919,053. Electric Control Circuit. General 
Elec. Co. 

1.919,077. Protective System for a Plurality 


of Three-Phase Generators. General Elec. Co. 

1.919.078. Control Mechanism for Mechan- 
ical Refrigerating Apparatus. Kelvinator Corp., 
Detroit. 


1,919,330. Temperature Regulation System. 
J. C. Hornung, Glencoe, II. 

1,919,385. Circuit Breaker. 
Gauge Corp., Beaumont, Tex. 

1,919,409. Signal Control Apparatus for a 
Punch Tape Register. Sterling Siren Fire Alarm 
Co., Inc., Rochester, N. 

1,919,438. Plate for Circuit Breakers. West- 
inghouse Elec. & Mfg. Co. 

1,919,500. Apparatus for Controlling Flow 
of Refrigerant. T. E. Carpenter, Detroit, assigned 
two-thirds to I. L. Rice, Jr., N. Y. C., and one- 
third to Stuart C. Barnes, Detroit. 

1,919,525. Motor Control System. 
D Co., Detroit. 

1,919,743. Temperature Controlled Furnace 
Fan. Roan Mfg. Co., Racine, Wis. 

1,919,758. Remote C ontrol Apparatus. Amer- 
ican Enginee ring Co., Phila. 

1,919,817. Automatic Cut-out Device for the 
Starting Motors of Internal Combustion Engines. 
E. B. Wilcox, Meriden, Conn. s 

1,919,960. Regulator Control System. Gen- 
eral Elec. Co. 

1,919,969. 
Elec. Co. 

1,919,980. 
eral Elec. Co. . 

1,920,029-1,920,030-1,920,031,-1 920,032. Cir- 
cuit Controller. Duncan Elec. Mig. Co., La 
Fayette, Ind. 


Stafford Elec. 


Square 


Protective Apparatus. General 


Control of Electric Circuits. Gen- 


1,920,096. Circuit Controlling Mechanism 
Eclipse Aviation Corp., East Orange, N. J. 

1,920,284. Water Heater Control. Harvey 
Hubbell, Inc., Bridgeport, Conn. 

1,920,421. Drum Controller. Allen-Bradley 


Co., Milwaukee. 

1,920,590. System of Control for Electric Ele- 
vators. John Pedersen, St. Louis. 

1,920,618. Voltage Regulating Apparatus. 
Union Switch & Signal Co., Swissvale, Pa. 

1,920,749. Starting Means for Split-Phase 
Motor. General Elec. Co. 

1,920,782. Automatic Starting System for In- 
ternal Combustion Engines. Eclipse Machine Co. 
Elmira, N. Y. 

1,920,783. Electrical Regulator With Mov- 
ing Contacts. General Elec. Co. 

1,920,803. Control System for A. C. Motors 
General Elec. Co ; 

1,920,806. Thermo- Relay Control Device 
General Elec. Co y . 

1,920,897. Motor Control System General 
Elec. Co. ’ 

1,920,968. Electric Control for Motion_ Pic- 
ture Projectors. Augustus-Carpenter Co., Cleve- 
land. . 

1,920,996. Automatic Starting Mechanism 
for Internal Combustion Engines. Eclipse Ma- 
chine Co., Elmira, 

1,921,126. Combined Automatic and Manual 
Circuit Controller. General Elec. Co. 

1,921,127. Voltage Compensated Refrigera- 
tor Starter. General Elec. Co. 


1,921,204. Voltage Compensated Starting Re- 
lay for Split-Phase Motors. General Elec. Co. 

1,921,742. Motor Driven Announcing Ap- 
paratus John L. Franklin, Atlanta, Ga. 

1,921,770 Motor Starting System. Elec. 


Machinery Mfg. Co., Minneapolis. 
1,921,799 Remote Motor Control for Signal 
Teletype Corp., Chicago 
Motor Control Circuit for Tele- 
Western Union Telegraph Co.., 


ing System. 
1,921,990. 
graph Printers. 
ee Be Sen 
1,922,029-1,922,034. 
Induction Furnace. 
Ajax Park, N. J. 
1,922,163 Electric Protective System for 
Elevators. Lloyd E. King, Berwyn, Ill. 
1,922,182. Regulator for Polyphase Electri- 
cal Circuit Westinghouse Elec. & Mfg. Co. 
1,922,216. Laminated Field Assembly for 
Electric Motors. Emerson Elec. Mfg. Co., St 


Protective Device for 
Ajax Electrothermic Corp.. 


Louis. 

1,922,251. Control System With Three-Posi- 
tion Control Mechanism. Brown Instrument Co., 
Phila. 

1,922,452. Automatic Reclosing Circuit 


Breaker and Indicator. Vapor Car Heating Co., 


Inc., Chicago. 


1,922,724. Motor Control System. Westing- 
house Elec. & Mfg. Co. 

1,922,759. Remote Control System. Blud- 
worth, Inc., N. Y. C. 

1,922,870. Tension Controlling System. Gen- 
eral Elec. Co. 

1,923,041. Distant Control for Speed Vary- 


Reeves Pulley Co., Columbus, Ind. 
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ing Devices. 































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































CODE 
NEWS 


Supervising Agencies 
All but two of the Product Groups 
in the NEMA Code classification 
have now their supervisors. Those 
appointed during November are: 


X-Ray & Electro Medical Apparatus 


R. R. Machlett, Machlett Labora- 
tories, Inc., 50 William St., 
Long Island City, N. Y. 

Specialties 

A. E. Trigenza, Jefferson Electric 
Co., Chicago, Ill. 

Octave Blake, Cornell-Dubilier 
Co., 4377 Broad Bvd., N. Y. C. 

K. W. Nelson, General Electric 
Co., Bridgeport, Conn. 


Transmission & Distribution Apparatus 


B. W. Kerr, Railway & Industrial 

“ngineering Co., 

a. 

-. Nichols, Allis-Chalmers Mfg. 
Co., Milwaukee. 

So far the supervisors for the Gen- 
eration Section have not been ap- 
pointed except F. W. Kennedy, De 
Laval Steam Turbine Co., Trenton, 
N. J., for the Steam Turbine Group. 

Nor has the Radio and Commer- 
cial Assembling Sets Group been or- 


Greensburg, 


~~ we et 


L.. 


ganized; of course no Supervising 
Agency has been appointed. 

On page 22 of the November is- 
sue of ELEcTRICAL MANUFACTURING 
there is a complete list of all the other 
Product Groups and Supervisors. 

NRA Hearings 

The following hearings on the 
codes of related industries of inter- 
est to electrical manufacturers are to 
be held in Washington, D. C., on the 


dates indicated. 


Fibre Wallboard 


Action on Related Codes 
Revised for 


Industry Hearing on 
Gear Manufacturing ..... 10-17-33 
Gray Iron Foundry ....... 11-9-33 
Foundry Equipment ..... 11-10-33 
RS ee os Ge aug 11-17-33 
Vacuum Cleaner ........ 11-17-33 
34 


Approved by 

the President 
PINE: ... din. ds hut we ote 10-11-33 
Road Machinery ........ 10-31-33 
Paint, Varnish, Lacquer . . 10-31-33 
Canning & Packing, M’h’y. 10-31-33 


Packaging Mach’y ...... 10-31-33 
eee 11-1-33 
Petroleum Equipment ....11-2-33 


Fabricated Metal Products 
Metal “Imishin® .....86. 11-2-33 
Metal Coating .......... 
Copper & Brass Mill Prod- 


ee eee 11-2-33 
Sepel “Casings ©. 66s keds 11-2-33 
Washing & Ironing Ma- 

CGS: dowd i tase texts oes. 11-4-33 
\utomotive Parts & Equip- 

WEE ncmniod ey dacswd rie 11-8-33 


Machine Tool & Forging . .11-8-33 
Shovel, Dragline & Crane. .11-8-33 


Teeth in the Law 


The Compliance Division of the 
NRA, whose function it is to see 
that code practices and requirements 
are observed, is becoming active. 
There is little or no chance for the 
slacker to get by. Recent cases, 
which have come under the observa- 
tion of the editors, indicate that 
prompt and drastic action from 
Washington will follow upon the 
heels of a complaint that a competi- 
tor is violating terms of the code. 
These measures are more forceful 
still in cases of refusal to comply. 
So far the refusers have hastily 
backed down as soon as they found 
out that the Administration meant 
what it said. 

Now that the Compliance Division 
has swung into action an expansion of 
its activities may be expected. 


NEMA Collects Statistics 


In addition to the statistics which 
it must collect as Supervising Agen- 
cy of the Electrical Manufacturing 
Industry under the National Recov- 
ery Act and the code, NEMA 
has started functioning a second Sta- 
tistics Section. 

Both are under the direction of 
Thomas W. Howard, the Associa- 
tion’s Controller. 

The purpose of the Second Statis- 
tics Section will be to assemble first- 
hand, up-to-date figures on the actual 
business being done in all the rami- 
fications of the industry. These 
figures will be available for the first 





time. Their value is obvious. There- 
fore, questionnaires and blanks sent 


by NEMA in this connection 
and for this purpose should be filled 
out fully and returned promptly. 
This will enable the section to fur- 
nish fresh figures indicating recent 
trends in all branches of electrical 
manufacturing in time to be of use 
in immediate planning of one’s own 
business. 


$40,000,000,000 Behind 


CCORDING to John W. O’Leary, 
president, Machinery and Allied 
Products Institute, Chicago, IIl., in 
an interview published recently in 
Commerce, official magazine of the 
Chicago Association of Commerce, 
it was estimated in August, 1932, 
that there was an accumulated de- 
ficiency in industrial equipment and 
machinery purchases of $30,000,000,- 
000 made of up of $23,700,000,- 
QOO required to replace equipment 
which was obsolete at the end of 
1932, and $6,300,000,000 required to 
make up deficiencies in purchases 
during 1930-1932 as compared with 
the 1919-1929 average. The average 
yearly purchase of industrial machin- 
ery and equipment was $4,853,000,- 
O00, whereas the 1930-1932 average 
was only $2,731,000,000. 

Assuming that 1933 purchases will 
equal the 1930-1932 average (and 
they will doubtless be much lower ) 
the $6,300,000,000 will have grown 
to $9,000,000,000. This figure takes 
no account of new purchases which 
are required to replace equipment 
that will be obsolete at the end of this 
year. It is safe to assume, Mr. 
©’Leary said, that there will be a 
total deficiency at the end of this year 
of 40 billion dollars or more. 





See 
January Issue 
for 
“The Swope Plan” 
“Gearmotors” 


“Dry Rectifiers” 


and Others 
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among the large headings | to VIII below. 





Letters indicate sub-forms obtainable. 


A.C. Manual Starters—I. 
1. Push Button (Fract. to 5 hp.) 








3. Secondary Resistor (Slip Ring) 6. Drum Type 
Allen-Bradley Co., 1305 S. First St., Milwaukee, Wis 
Allis-Chalmers Mfg. Co., Milwaukee, Wis.......... adie 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio 
Condit Electric Mfg. Corp., Hyde Park, Boston, Mass.. 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee. 
Diamond Elecl. Mfg. Co., 1320 E. 16th St., Los Angeles. . 
Electric Controller & Mfg. Co., 2700 E. 79th St. Cleveland 
Electric Machinery Co., Minneapolis...........+-+e++e+: 
Euclid Elec. & Mfg. Co., Chardon Read, Euclid, Ohio.... 
Furnas Electric Co., West Allis, Wis hen cuhauarnae wake < 
General Electric Co., Dept. 6B-201, Schenectady, N. Y.. 
Monitor Controller Co., 51 S. Gay, Baltimore, Md..... 
Roller-Smith Co., 233 Broadway, New York, N. Y...... 
Schaefer Bros. Co., 1059 W. 11th St., Chicago, Ill..... 
Square D Company, 710 S. Third, Milwaukee, Wis... . 
Struthers Dunn, Inc., 138 N. Juniper, Phila............. 
Trumbull Electric Mfg. Co., Plainville, Conn........... 
Ward Leonard Electric Co., Mount Vernon, N. Y....... 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa.... 


A.C. Manual Speed Regulators—l!. 


1. Capacitor 

2. Secondary Resistor (Slip Ring) 
(a) Face Plate (b) Drum 

3. Multi-speed Drum 


Numeral in column indicates (a) and (b). 

















Furnas Electric Co., West Allis, Wis 






Ward Leonard Electric Co., Mount Vernon, N. 







A.C. Semi-Automatic Starters—Ill. 
1. Single Phase 3. Slip Ring 
2. Squirrel Cage 4. Synchronous 


Allen-Bradley Co., 1305 S. First St., Milwaukee, Wis 
Allis-Chalmers Mfg. Co., Milwaukee, Wis.......... 





General Flectric Co., Schenectady, N. Y 
Monitor Controller Co., 51 S. Gay, Baltimore. Md..... 
Roller-Smith Co., 233 Broadway, New York, N. Y. 

Struthers Dunn, Inc., 138 N. Juniper, Phila. 
Westinghouse Elec. & Mfg. Company, East Pittsburgh, Pa 


A.C. Automatic Starters—IV. 
1. Across-the-Line—(a) Single Phase (b) Squirrel 
Cage (c) Slip Ring (d) Syn- 
chronous 
2. Resistance—(a) Single Phase (b) Squirrel Cage 
(c) Slip Ring (d) Synchro- 
nous 
3. Auto-Transformer—(a) Squirrel Cage (b) Syn- 
chronous 











Allen-Bradley Co., 1305 S. First St., Milwaukee, Wis.... 
Allis-Chalmers Mfg. Co.. Milwaukee, Wis 
Automatic Switch Co., 154 Grand, New York, N. Y 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio 
Condit Electric Mfg. Corp., Hyde Park, Boston, Mass 











General Electric Co., Dept. 6B 201, Schenectady, me me 
Leland Electric Co., Dayton, Ohio 
Lincoln Elec. Co., Cleveland 
Monitor Controller Co.. 51 S. Gay, Baltimore. Md 
Roller-Smith Co., 233 Broadway, New York, N. Y 
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Under the proper heading will be found the principal forms in which such 
starters can be obtained, numbered 1, 2, 3, etc. Opposite each number in 
the columns at the right is indicated a manufacturer of that form of starter. 


4. Auto- Transformer 
2. Primary Resistor (Squirrel Cage) 5. Synchronous Motor 
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Allen-Bradley Co., 1305 S. First St., Milwaukee, Wis........... 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio........ 
Cutler-Hammer, Inc., 12th and St. Paul Ave.. Milwaukee, Wis... 
Diamond Elecl. Mfg. Co., 1320 E. 16th St., Los Angeles, Cal.... 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland, Ohio 
Euclid Elec. & Mfg. Co., Chardon Road, Euclid, Ohio.......... 


NWONNONN N 


General Flectric Co., Dept. 6B-201, Schenectady, N. Y......... 

National Electric Controller Co.,. 5315 Ravenswood Ave., Chicago, Ill 
Schaefer Bros. Co., 1059 W. 11th St., Chicago, Ill............... 
Square D Company, 710 S. Third, Milwaukee. - bien edie a aca 3 


NNwN 
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Westinghouse Elec. & Mfg. Company, East phiaench eos 


Clark Controller Co., 1146 E, 152nd St., Cleveland, Ohio.... 

Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee, Wis. 
Diamond Elecl. Mfg. Co., 1320 E. 16th St., Los Angeles. Cal. . 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland Ohio. 
Electric Machinery Mfg. Co., 14th Ave. N. E., Minneapolis... 
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Numeral in column indicates (a), (b), (c) and (d) 
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Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee, Wis. 
Diamond Elecl. Mfg. Co., 1320 E. 16th St., Los Angeles, Cal.. 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland, Ohio. 
Electric Machinery Mfg. Co., 14th Ave. N. E., ee 
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CONTROLLERS 


Having decided whether you need (a) a starter or speed regulator, to operate for 
(b) Manually or Automatically on (c) AC or DC find the chosen combination 


Rowan Controller Co., 306 N. Holliday, Baltimore, Md. naa we se 
Safety Regulator Co., 3668 Union Pac. Ave., Los Angeles, Cal.. 


Square D Company, 710 S. Third. Milwaukee, Wis........... ” abe 
Struthers Dunn, Inc., 138 N. Juniper, Phila. ...........-++6- 1 
Trumbull Electric Mfg. i. Ce egnnnsedcaed abe 
Ward Leonard Electric Co., Mount Vernon, N. Y..... nahi 

Westinghouse Elec. & Mfg. Company, East Pittsburgh, Pa ie 


A.C. Automatic Speed Regulators—V. 


1. Multi-Speed 
(a) Across-the-line (b) Resistance 
2. Secondary Resistor (Slip Ring) 


Numeral in column indicates both (a) and (b) 
Allen-Bradlley Co., 1305 S..First St., Milwaukee, Wis............- 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio......... 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee, Wis.... 
Diamond Elecl. Mfg. Co., 1320 E. 16th St., Los Angeles, Cal..... 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland, Ohio.. 
General Electric Co., Dept. 6B-201, Schenectady, N. Y 
Monitor Controller Co., 51 S. Gay, Baltimore, Md..........--.-+- 
Square D Company, 710 S. Third, Milwaukee, Wis............++- 
Ward Leonard Electric Co., Mount Vernon, N. Y..........--+0+: 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa....... 


D.C. Manual Starters—VI. 


1. Push Button (Fract. to 5 hp.) 3. Drum, Reversing 
2. Face Plate 4. Drum, Non-reversing 


1 
Allen-Bradlley Co., 1305 S. First St., Milwaukee, Wis......... 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio..... 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee, Wis. 1 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland, Ohio. 


Euclid Elec. & Mfg. Co., Chardon Road, Euclid, Ohio 
Furnas Electric Co., West Allis, Wis 


General Electric Co., Dept. 6B-201, Schenectady, N. Y......... 1 
Monitor Controller Co., 51 S. Gay, Baltimore, Md............ 1 
Rowan Controller Co., 306 N. Holliday, Baltimore, Md......... 
Schaefer Bros. Co., 1059 W. llth St., Chicago, Ill........... 1 
Square D Company, 710 S. Third, Milwaukee, Wis. ........ 1 
Struthers Dunn, Inc., 138 N. Jumiper, Phila. ................ 1 
Trumbull Electric Mfg. Co., Plainville, Conn................ 1 
Ward Leonard Electric Co., Mount Vernon, N. Y..... 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa......... 
D.C. Manual Speed Regulators—VII. 

1. Rheostat (Fract. hp.) 4. Drum 

2. Treadle Operated 5. Machine Tool 

3. Face Plate (Arm., Fld. or Both 12 
Allen-Bradley Co., 1305 S. First St., Milwaukee, Wis... 1 2 


Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio. 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee, Wis. 1 2 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland. 1 
General Electric Co., De - 6B-201, Schenectady, N. Y....... 
Monitor Controller Co., 51 S. Gay, Baltimore, Md....... 
National Electric Controller Co., 5315 Ravenswood Ave., Chi. 1 
Rowan Controller Co., 306 N. Holliday, Baltimore, Md 


Schaefer Bros. Co., 1059 W. 11th St., Chicago, Ili......... 1 
Ward Leonard Electric Co., Mount Vernon, a an 12 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Wile eect 1 
D.C. Automatic Starters—VIII. 

1. Across-the-Line 5. Reversing 


2. Counter E.M.F. 
3. Time Limit 
4. Speed Change 


6. Remote Control 
7. Machine Tool 


1234 
Allen-Bradley Co., 1305 S. First St., Milwaukee, Wis 1 3 
Automatic Switch Co., 154 Grand, New York, N. Y. 1 
Clark Controller Co., 1146 E. 52, Cleveland....... = 3 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Mil- 
WED 6 5 nc tee ee Ca kine adeksadaae uty es aaswe 3 2 4 


Diamond Elecl. Mfg. Co., 1320 E. 16th St., Los Angeles 1 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleve- 


w 


ron 


DN crease din geaawowenseimaehinirds ; 1 3 
Euclid Elec. & Mfg. Co., Chardon Road, Euclid, ‘Ohio. 
Furnas Electric Co., W est Allis, Wis... . ; 
General Electric Co., Dept. 6B-201, Schene eta idy N. Y. 323 
Monitor Controller Co.. 51 S. Gay, Baltimore. Md.... 1 3 
Roller-Smith Co., 233 Broadway, New York, N. Y..... 1 
Rowan Controller Co., 306 N. Holliday, Baltimore, Md. 1 2 3 
Square D Company, 710 S. Third, Milwaukee, Wis... 1 3 
Struthers Dunn, Inc., 138 N. Tuniper, Phila. ........ 1 
Trumbull Electric Mfg. Co., Plainville, Conn...... 1 
Ward Leonard Electric Co., Mount Vernon. N. Y 123 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa.. 1233.4 





Designed-in Use 
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How to Use the Table 


Having selected your motor type, say Split Phase, find the cor- 
vesponding number in the key at the head of the next page. It is 2. 
Every manufacturer in the table, who has a 2 or a column of 2’s to the 
right of his name, makes split-phase motors. To find the forms he 
makes, see what letters in the right-hand column line up with 2’s. The 
key tells the form indicated by A, B, C, etc. Bearings specification are 
listed under each manufacturer's name, for each type of motor he makes. 





























Advance Electric Co......cccescces 1 3 8 10 11 12 13 B 
6315 Maple Ave., St. Louis, Mo.... 1 3 8 16 f222)45 '% 
Denn. on 2, o & 20, 12, 32,.13.. 2 3 8 10 11 12 13 D 
Bronze B. on 1, 3, 8, 10, 11,.12, 13 1 3 8 10 11 12 13 F 
Dea RMS Saceeswes au os 0s 1 8 9 10 1213 A 
I WEE: ccanescedecaus swe 1 8 9 10 12 13 B 
ee a eee ne 1 8 9 10 213 < 
OS Eee ee 1 8 9 10 12 13 D 
Wreees BB. G6 WB. okcs<ccusgeenes 1 8 9 10 12-43, 2% 
1 8 9 10 12 13 F 
Aliis-Chalmers Mfg. Co........... 10 1213 A 
a ee 12 B 
Dam BD. om 26. B41; BB, Uissccses 40 14 42 t32 °C 
mine B. ow 46, 01, 03;-8300.0<52. 1 12 13 D 
10 12 E 
10 1112 13 F 
Apex Elec? Big. Co......ccccesces 1 2 4 7 ¥ B 
Cleveland, Ohio, eS eee iz. Pant Cc 
Ball B. on 1, © Deki esedsiane 12 4 7 9 D 
Bronze B. on 4% a Mv ewan 2 4 7 9 E 
J, oe ea Ss SS er 
Armor Electric Mfg. Co........... 8 10 12 B 
1020 Holland, Erie, Pa...........- 8 10 12 c 
ee We es I A dein ceccea se 8 10 12 D 
eS SS ee Ree 8 10 12 E 
eee mee NO Os 3 occ sabia 8 10 12 F 
Se MONNSEE COO... 6 vins.cc0ss04 450% 123 6 8 9 i2 13 3 
4351 Duncan Ave., St. Louis, Mo.. 1 2 3 6 89 12 13 C 
Ball B. on 1, 2, a, Oe, Beccss): 1 23 6 8 9 12 13 D 
Bronze B. on 1, 2, 3, 6, 12, 13.. 3 89 12 13 E 
1 3 ee 12 13 F 
ee ee 6 A 
PS tetccumankeenSanws.s 6 B 
Pe OS cnkincceass Rates 6 Cc 
6 E 
6 F 
Black & Decker Elec. Co. ........ 4 A 
PN cs sec ccntinkvasene ee 12 4 6 89 B 
Ball B. on 1, 2, 4, 5, 8 9 Se lie ak 12 4 6 8 9 Cc 
Breeze B. on 1, 2, 4, 3, 9....<.- 12 456 8 9 D 
Oil’s B. on 1, 2, 4, 5, 6, 8, 9.. 456 89 E 
12 456 8 9 F 
SORES TERPEUTDS COR °c kn ccneesc iz 456 8 9 A 
2268 W. Ohio, Chicago ........... 2 4.56 “69 B 
Ball B.-con I, 2, 4, 5, 6, 8, 9...<. 12 456 8 9 Cc 
Bronze B. on 1, 2, 4, 5,6, 8,9.... 12 456 8 9 F 
Brown-Brockmeyer Co. .........+ 3 1213 A 
938 Overlook, Dayton, Ohio ...... 3 1213 B 
‘23 4 4: 3223" 
3 12 13 D 
3 12 13 E 
3 2215 23 FF 
Derme Misttric Coe, . ...0scescsrcbance 10 1112 13 A 
12th & Cranberry, Erie, Pa. ...... 1 34 8910111213 B 
Bol B. on 9; 10, 11,-22, 13.... 1 34 8910111213 C 
Bronze B. on 8, 9, 10, 11...... 1 3 8910111213 D 
Bab’t B. on 8, 9, 10, 11, 12, 13.. 1 3 8910111213 E 
. 8 9 10 12 13 F 
Century Electric Cau, .sssccecsess L233 78910111213 A 
1806 Pine, St. Louis, a, chew naka 12 3 78910111213 B 
Ball B. ‘on 1, 2, 3, 8, 9, 16, 11,12, 1323 789 10 11-13 13 C 
Ee Giebiwt kes <s bao Sokdeses 123 8910111213 D 
oe ee eee 3 89 16111213 E 
123 78910111213 F 
Ring B. on 3, 8, 9, 10, 12, 13.... 
ee, ee ere ers 
Continental Bist: Co. 6 cnsckesnce 8 9 10 1213 A 
323 Ferry, Newark, N. J. ....cee. 8 9 10 12 13 B 
me Son GD, 16, 82) 18... 8 9 10 i 3°. 
8 9 10 12 13 D 
8 9 10 12 13 E 
8 9 10 12 13 F 
Crocker-Wheeler Elec. Mfg. Co., ... 1 8 9 10 1213 A 
CR UE DE, co adesa ne pnseneeeas 1 8 9 10 12 13 B 
AMOR RWI oe od fossa sso k diss 1 8910111213 C 
Ee OES oink eeancn ss 1 8 9 10 12 13 D 
1 8 9 10 1213 E 
1 8910111213 F 
ee ear ~ B 
379 Lyell Ave., Rochester, N. Y. .. 4 6 
es ee ere 4 D 
ee ee ON cancnnncecken ose 4 6 E 
4 a F 
Delco Products Corp., .........e00. 3 12 13 A 
Se GHEED: wscccncctevtonese 123 6 89 1213 C 
Bronze B. on 1, 2, 3, 6, 8, 9, 12, 13 D 
Wick B. on 1, 2, 3, 6, 8, 9...... E 
Ring B. on 12, SP .ntnteéosteedwn 2 F 
penieetn. Beer e Co... o20sceseecces 10 12 A 


PE TEMES © ann cases de odeuwaes 
in 2. OO EBs ccensdncewead 





Where to Get 


A complete table of manufac- 
turers of all types, sizes and 
forms of motors and the bear- 


ings they provide 












































[es BEE, Gis os0sesunvacetesie 1234 6 8 9 12 13 B 
Exizabethgort, N..J. cccescccdsaces 1234 6739 ‘as3 © 
Ball B. on.1, 2, 3, 4, 6 7, 8 10, 123.4 6789 10 12 13 D 
Ede Se paodeececaneeeanewesés 89 12 13 E 
Ret: B. en 3,°S;°9, 32, Fs. wckes 1234 6 8 9 12 13 F 
Riee B. on 1,3, 6, 6,14, 33.. 
Waste = on:..1,-2, 3, 4:6, 75 Bi 
Tey Be de eeneebotecenenaseeus 
Wick B OM 4, 6 ccccccccscessece 
Dumore Cou, <scctsdsccccsiccvecs 4 A 
35 16th St., Racine, Wis. ........- 4 B 
Bab’t Sleeve & Self-Align. B. on 4 4 . 
DGG BD. OR S.cdicccsccecencvsves 4 E 
4 F 
Electric Machinery Mfg. Co., ne 11 B 
1331 Tyler, Minneapolis, Minn..... 11 . 
11 ) 
11 E 
11 F 
Biestric Bhetar CatPig wcsoseceesw'e 4 6 9 B 
401 Lake Ave., Racine, Wis. ...... 4 6 9 Cc 
Wick B. on 4 cccccvcccvecscecs 4 6 9 E 
OE Ms OE Go. cccewcees stub bees 4 6 9 F 
Semi-Oil-less on 4... .ccccccccece 
Electric Products Co., ......e+se0e. 8910111213 B 
1725 Clarkstone Rd., Cleveland, Ohio 8910111213 C 
Met Bs OM Dh cnc tcnweedesconee 8910111213 D 
Bromse DB. GRBs ciccsciscvecees 8910111213 F 
ee i WE a oot nc a hesae erase 
Electric Specialty Co., .......e00% Le 34:34. 2S A 
221 South St., Stamford, Conn. .... 123456 8910111213 B 
PO, ON a cede s scecead sues 12345 6 8910111213 C 
eee Gh ek xe ces npes.cuwkan iaoe se 8 89 10111213 D 
Waste B. on 1, 2, 3, 4, 5, 6,8,9. 12345 6 8910111213 E 
123456 8910111213 F 
Electro Dynamic Co., ......-+.++. 10 1213 A 
SUE: Thc Fa <ale b0.00 05660400608 8 9 10 12 13 B 
man me, On S, GR Of, 13> 80sec 0s 8 9 10 7 i3 © 
Roll. B. on 10, 12, ES: 00% du-65% 9 10 12 13 D 
cca Thi OES: cick. Kdaeennss 10 12 13 E 
9 10 12 13 F 
WOE Chi chad an xSians dace scuedas 10 1112 13 B 
Ridgway, Pa. <cccsececsccvscees eee 10 111213 C 
Be ee a ere eee 10 11 12 D 
Bet: DB. ON OR. cdsdsccsectvaree 10 11 12 E 
Emerson Elec. Mfg. Co., ......-.- 2 6 89 A 
2018 Washington Ave., St. Louis,.. 23456 89 B 
Bronze B. on 1, 2, 3, 4, 5, 6, 12345 6 8 9 1213 C 
B,D, 25 15 vce cccsovinnsssvce 223456 8 9 D 
Ball B. on 2, 3, 6, 8, 9, 12, 13.. 23456 8 9 12 13 F 
Fairbanks-Morse & Co., ......e+++ on 8910111213 A 
900 S. Wabash, Chicago, _ ae 1 3 8910111213 B 
eae eee 1 3 89 10 13 = 
ee Be ON Be ovcc os cece weve we 1 3 89 10 12 13 D 
1 3 8 9 10 1213 E 
1 3 8 9 10 12 13 F 
a rrr arr 13 B 
331 N. Arch, Lancaster, Pa. ...... 1234 10 33.15 © 
Ball B. on 1, 2, 3, 4, 10, 12, 13. 123 D 
Waste B. on 1, 2, 3, 4, 10, 12, i 3:3 34 10 12 13 F 
Wick B. on 1, 3. Si ike) aan 12, 13 
Franklin Transformer Mfg. Co., .... 1 6 B 
607 22nd Ave., Minneapolis, Minn.. 1 6 Cc 
ee eS Se eer 6 D 
OF-lste Th. OR: 6.0 ccseccavastsess 6 E 
1 6 F 
General Electric Co., ...ccccccces 3 78910111213 A 
Schenectedy, N.Y. .ccccseccesedes it oe 6 8910111213 B 
Ball. B. on 1, 2,3, 4, 6, 7, 8, 10, 1234 678910111213 C 
SD. ER. Ac dskiesndtee tees ceeces 10 1112 13 D 
Bronze B. on 1, 2, 3, 4, 6, 7..-- 3 8910111213 E 
Ring B. on 8, 26, 11, 12,.13.... 1234 678910111213 F 
Waste B. -. ie Se ee eS eae 
Nb ee. OS Gin rec ccpcegownss 
Bah’t B. on z 16... 14, 32.43. 
ch SE ye Se Pree ere 4 6 Cc 
New Haven, Collis cccscccccccvce 4 6 D 
4 6 E 
4 6 F 
Hamilton Beach Mfg. Co., ....... 4 13 B 
PE, WE nig KRG sd ve ccectisc ° 4 7 © 
fe ane re 4 13 E 
ee OE eo cee nnsenenan 4 13 F 
PEO Gee, GOs a0ccceedesdeeam 5 A 
Princeton, £86, .cececccscscsssece 
"Ee SEES rer eer ee 
Holtzer-Cabot Elec. Co., ........+ ieee s 89 
125 Amory, Boston, Mass. ....... 723 5 89 F 
Rae Om 2) as Be Ss Be Po tte ckee 
Waste B. om 1, 3 $;5,. Be Pi ccces 





Nore—If, after selecting the proper Motor in this table, 
you need further information, send us your problem. 
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MOTORS 


for 
Designed-in Use 


owell Elec. Motors, Inc., 
Howell, Mich. 

Ball B. on 1, 

Bronze B. on 1, 2, 3, 8 

Ring B. on 2, 3, 8, 9, 

Waste RB. on 1, 2, 3, 


Ideal Elec. & Mfg. Co., .. 
Mansfield, Ohio 
Ball B. on 1, 8, 9, 10, 11, 12, 13.. 
Roll. B. on 1, 8, 9, 10, 11, 12, 13. 
Bronze B. on 1, 8, 9, 10, 11, 12, 13 
Ring B. on 1, 8, 9, 10, 11, 12, 13.. 
Bab’t B. on 1, 8, 9, 10, 11, 12, 13 
Imperial Electric Co., 
6400 Ira, Akron, Ohio 
Ball B. on 1, 2, 8, 9, 10, 
Bronze B. on 1, 2, 8, 9, 10, 12, 13 
Roll. B. on 10, 12; 13 


Ball B. on 1, 2, 
Bronze B. on 1, 2, 3, 5, 8, 9.... 
Ringe B. on 13 
Kendrick & Davis, 
Lebanon, N. H. 
Ball B. on 4, 9 
Bronze B. on 4, 9 
Oil-less B. on 4, 6, 9 
Kimble Elec Co., 
2011 Hastings, 


Leland Electric Co., 
Dayton, Ohio 
Ball B. on 1, 
Bronze B. on 1 
Waste B. on 1, 
Lincoln Electric Co., 
Coit Ave., Cleveland, Ohio 
Ball B. on 8, 10, 
Ring B. on 8, 10, 


Marathon Elec. Mfg. Corp., 
32 Island, tae Wis. 
Ball B. on 1, 
Bronze B. on 1, 
Marhle-Card Elec. Co, 
Sladstone, Mich. 
Ball B. on 2, 8, 9, 10, 12, 13.... 


Master Elec. Co. 
100 Davis Ave., "Dayton, Ohio ... 
Ball B. on 12. 13 


Ohio Electric Mfg. Co., 

5904 Maurice Ave., Cleveland, Ohio 
Ball B. on 1, 2, 
Bronze B. on 1, 2, Ss, Ge & F cas 
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Peerless Electric Co., 

2100 W. Market, Warren. Ohio.. 
Ball B. on 1, 2, 3, 8, 9, 12, 13.... 
Waste B. on 1, 2, 3, 4, 5, 6, 8, 9.. 
Ring B. on 12, 13 


NNWNNN 


Redmond Co., A. G., 
Flint. Mich. 


Reliance Elec. & Engrg. Co., 

1042 Ivanhoe Road, Cleveland, Ohio 
Ball B. on 10, 12, 
Roll. B. on 10, 12, 
Ring B. on 10, 12, 
Waste B. on 10, 12, 13 

Reynolds Electric Co. 

2650 W. Congress, Chicago 
Bronze B. on 1, 8 

Robbins & Myers, = 

1345 Lagonda Ave., semngeee + ie 
Ball B. on 1, 2, 3, 4% 
Bronze B. on 1, 2, 3, c« , 12 i3 
Ring B. on 12, 13 
Waste B. on 1, 2, 3, 4, 6, 7, 12, 13 
Wick B. 
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KEY 
Type and Size 


—Frac. to 2 hp.— 7 Clutch 

1 Condenser 8 Polyphase 

2 Split Phase 9 Direct Current 

3 Repulsion —Over 2 hp.— 
tion 10 Wound Rotor 

4 Universal 11 Synchronous 

5 Synchronous 12 Squirrel Cage 

6 Shaded Pole 13 Direct Current 


Induc- 


Shepard-Niles Crane & Hoist Corp., 
Montour Falls, N. Y. 


Bronze B. on 8, 9, 10, 12, 13 


Signal Electric ane Co., 
Menominee, Mich. 


Silent Hoist, Winch & Crane Co.,.. 
770 Henry, Brooklyn, N. Y. 

Ball B. 

Bronze B. 

Ring B. 


Star Electric Motor Co., 
Bloomfield, N. J. 

Ball B. on 2, 

Waste 3. on 2 
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Sterling Elec. Motors, Inc., 
—— Road, Los Angeles 
Ball B. on 10, 11, 12 


NWNWNNN DY 
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Ball B. on 9, 
Sleeve B. on 9, 


Sturtevant, 


Bronze B. on 1, 2, 4, 6 10, 12, 13 
Ball B. on 1, 2, 4, 6, 10, 12, 13.. 


Sunlight Elec. Mfg. Co., 

330 Dana Ave.. Warren, Ohio .... 
Ball B. on 1 
Bronze B. on 1, 2 


United Electrical Mfg. Co., 
Adrian, Mich. 


Bronze B. on 1, 4, 6, 9. 


eeeeeeeee 


U. S. Electrical Mfg. Co., 
200 W. Slauson Blvd., Los Angeles 
Ball B. on 1, 8, 10, 


gner Electric Corp., 
6400 Plymouth Ave., St. Louis, Mo.. 1 
B. on 1, 2, 3, 6, 8,9, 10, 11,12 1 
Ase on 10, 11, 12 ’& all over 1 


Walter Electric Mig. 0. 
215 Cumberland, Norfolk, Va. 


Roll. B on 12 


Watson-Flagg Machine Co., 
Paterson, N. J. 


Wesche Elec. Co., B. A. 

1622 Vine, Cincinnati, Ohio 
Ball B. on 2, 3, 8, 10, 12, 13.... 
Bronze B. on 3, 10, 13 


Westinghouse Elec. & Mig. Co. .. 
Tt. PON Bo cccécsccoces 
Ball B. on all 
Roll. B. on 10, 11, 12, 13 
meenes Os 68h a eS es G& Fe 


Rive B. on 10, 11, 12, 13 
Bab’t B. on 10, 11, 12, 13 
Waste B. on 1, 2, 3, 4, 5,6, 7, 8,9. 


Woods Mach. Co., S. A., 
27 Damrell, Boston, Mass. 
Ball B. on 12 


vo 
wo ww 


to NHN 
Bwwwww 


ne 


Yates-American Machine Co., 
Beloit, Wis. 
Ball B. on 12 


Zobell Elec. Motor Co., 
94 South Ave., Garwood, N. J 
Ball B. on 8, 9, 10, 12, 13 
Bronze B. on 8, 9, 10, 12, 13.... 


Notre—If, after selecting the proper Motor in this table, 
you need further information, send us your problem. 
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Form 


A Speed Reducer 
Built-in 


B Totally Enclosed 


C Semi-Enclosed 
D Splash Proof 
E Fan Cooled 

F Vertical 


10 12 
10 12 
10 12 
10 12 
10 12 
10 12 


10 11 12 
10 11 12 
10 11 12 
10 11 12 
10 11 12 
10 11 12 


13 


10 12 13 
12 13 
10 12 13 
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12 13 
12 13 
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01169 
01232 
01955 
01956 
14026 
14027 
14033 
14055 
14061 
14062 
14064 
14065 
14123 
14126 
14128 
14136 
14137 
14139 
14503 
14507 
14515 
14517 
14518 
14525 


14532 
14533 
14535 
14536 
14611 
14612 
14617 
14655 
14656 
17071 
17302 
17303 
17308 
17309 
17319 
33180 
50231 
50385 
50394 
62057 
63100 
63520 







































































































































































































































































































Name of Part 


Fig. | 

Caster Mount 

Caster Mount 

Lock Caster Assembly 

Caster Assembly 

Roll Clutch Lever Guide Pin 

Roll Control Lever Shaft Bushing 

Gear Case Cover Gasket 

Roll and Gear Assembly 

No. 10 Flat Hd. Mach. Screw 

Roll Spacer Washer 

Roll Retaining Washer 

fs” Rd. Hd. Mach. Screw 

Gear Case Cover Assembly 

Internal Gear Assembly 

VY4”-20 Hexagon Nut 

Inner Cover 

Padding 

Outer Cover Assembly 

Worm Shaft Bearing (Upper) 

Shoe foot 

Gear Case Collar 

End Table Assembly 

No. 8 French Hd. Screw 

Gear Case Housing and Bearings 
Assembly 

Table Leg (Right Front) 

Table Leg (Left Front) 

Leg Brace 

Ya” Rd. Hd. Mach. Bolt 

Table Leg (Left Rear) 

Table Leg (Right Rear) 

Table (Less 14517) 

Caster & Mount Assembly 

Lock Caster & Mount Assembly 

No. 8-32 Hexagon Nut 

No. 6 Flat Hd. Mach. Screw 

Roll End Shield Felt 

Roll End Shield Assem. 

Intermediate Shaft Bearing (inner) 

Intermediate Shaft Bearing (Outer) 

V4” Fil. Hd. Mach. Screw 

V4” Lock Screw 

5.” Lock Washer 

No. 8 Lock Washer 

VY" x %” Dowel Pin 

fs" -24 x 34” Hex. Hd. Mach. Screw 


vw 


4,” Lock Washer 


Fig. 2 
3g”-24 Hexagon Nut 
No. 0 x 34” Taper Pin 
Eccentric 
Ratchet Dog 
Ratchet Dog Spring Pin 
Ratchet Dog Spring 
Roll Clutch Gear (28 Teeth) 
Roll Clutch Gear Bushing 
Roll Clutch Gear Flange 
Snap Ring—For 14021 
Roll Clutch Gear Shift Lever 
Roll Clutch Lever Pivot Screw 
Roll Control Lever 
Roll Control Lever Spring Washer 
Roll Clutch Shift Cam 
Eccentric Drive Shaft Key 
Eccentric Drive Shaft Spring 
Roll Clutch Spring 
Intermediate Drive Gear 
Intermediate Drive Shaft 
Shoe Clutch Lever Bushing 
Shoe Clutch Operating Lever 
Shoe Clutch Release Lever Spring 
Shoe Hinge Pin Knob 
Shoe Pressure Lever 
Shoe Pressure Spring Latch 
Spring Latch Hinge Pin 
Spring Latch Spacer 
Shoe Pressure Spring 
Spring Retaining Washer 
Emergency Release Spring 
Spring Latch Release Rod 
Shoe Hinge Pin 
Eccentric Drive Shaft Assembly 
Roll Clutch Gear Assembly 
Intermediate Gear and Drive Shaft 
Assembly 
No. 6 x 1%” Taper Pin 
Shoe Operating Lever and Shaft 
Assembly 
Shoe Support Lever 
Shoe Pressure Spring Bolt 
Eccentric and Ratchet Dog Assembly 
Thrust Ball 
Leather Washer—For 14112 
Shoe Support Lever Latch Assembly 
Shoe Clutch Release Lever Assembly 
Ratchet Dog Throw-out Spring 
Leather Washer—For 14028 
Worm 
Worm Drive Shaft 
Worm Shaft Collar 
Worm Gear Assembly 
Worm Thrust Bearing 
.010 Shim Washer 
Worm Drive Shaft & Collar Assembly 
Snap Ring—For 14070 
Leather Washer—For 14040 
Ratchet Dog Shim Washer 
Roll Drive Pinion 





Material 


Sheet Steel 
Cast Iron 
Steel, Rubber 
Steel, Rubber 
Steel ° 





Cork 





Steel 

Steel 

Steel 

Steel 

Aluminum 

Zinc, Graph., Brz. 
Steel 

Cloth 

Cloth 

Cloth 





Cast Iron 
Sheet Steel 
Sheet Steel 
Steel 





Sheet Steel 
Sheet Steel 
Sheet Steel 
Steel 

Sheet Steel 
Sheet Steel 
Sheet Steel 











Steel 

Steel 

Steel 
Sheet Steel 
Steel 

Steel 

Cast Iron 
Steel 

Steel 

Steel 

Steel 

Steel 
Steel & Zinc 
Phos. Brz. 
Zinc 

Steel 

Steel 

Steel 

Steel 

Steel 

Steel 

Zinc 

Steel 
Aluminum 
Mall. iron 
Sheet Steel 
Steel 

Steel 

Steel 
Sheet Steel 
Steel 

Steel 

Steel 

Steel 





Steel 
Steel 





Sheet Steel 
Steel 
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This is a particularly good knockdown for our 
purpose in that it shows the imposing number of 
small parts, which go into an apparently simple, 
domestic appliance. 


The machine is an “Easy Ironer Model 31” made 

by the Easy Washing Machine Corp., Syracuse, 

N. Y. The cover folds down behind and the 

shelf folds down at the left. The operator’s knee 

actuates the controls. The machine irons 2,500 
sq. In. a minute. 











Production of ironing machines in 1930 amounted 
to 100,000 with a retail value of $7,600,000. 






lroning 


Machine 


Fig. 3 
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Part 
No. 


17442 
50370 
53053 
53146 
63513 


00354 
01387 
05190 
08086 
14068 
14081 
14082 
14087 
14089 
14090 
14092 
14117 
14187 
14192 
14193 
14194 
14201 
14203 
14211 


14511 

14513 
14520 
14521 

14522 
14545 
14546 
14548 
14560 
14607 
17025 
17029 
17044 
17056 
17063 
17130 
17150 
17188 
17196 
17480 
50207 
50332 
50348 
50360 
50385 
51126 
51127 
51128 
51129 
51132 
51156 
51338 
53048 
63100 
63520 


00665 
01750 
05106 
05252 
05434 
05443 
05451 
05452 
08086 
14128 
14518 
14526 
14571 
14572 
14573 
14577 
14578 
14581 
14582 
14583 
14584 
14589 
14590 


14594 
14598 
14602 
14609 
14614 
14616 
14618 
14620 


14626 
14631 
14635 
14640 
17063 
17116 
17133 
17442 
33154 
33160 
50334 
50338 
63175 
63520 


Name of Part 


Snap Ring—For 14506 
V4" H. H. Set Screw 


V4” H. H. Set Screw 


3¢4” x 39” Cotter Pin 


No. 4 Dyett Key 


No. 10 Rd. Hd. Mach. Screw 


Switch Cover 
No. 8-32 Acorn Nut 
Conduit Lock Nut 


Shoe Support Spring 
Emergency Release Trip Arm 


Trip Arm Bushin 


g 
Shoe Back and Bracket Assem. 
Shoe End Plate (Right End) 
Shoe End Plate (Left End) 
Shoe Heater Insulation 


fs" -24 Acorn Nut 


No. 6 Special Screw 

Terminal Insulation Cover 

Terminal Insulation Strip 

No. 10 Rd. Hd. Mach. Screw 
Terminal Insulation Washer 
Receptacle Sleeve and Nut Assembly 
Shoe Heating Unit (110-115 Volt) 
Worm Shaft Bearing 


A. C. Motor Stud 


Motor Support Bracket Oil 
Shoe Cord Assembly 


Shoe Cord only 


Motor Cord Assembly 
lroner and Motor Support Assembly 


Elbow Oil Cup 
Oil Wick 
D. C. Motor Spacer 


Emergency Release Lever Assembly 


Switch 
*” Plain Washer 


No. 4 Rd. Hd. Mach. Screw 
Switch Wire Assembly 
Shoe Cord Spring Bushing 
Service Cord Assembly 


Motor Stud 


Shoe (Chromium Plated) 
Shoe Cord Spring Conduit 
fe” Lock Washer (N.P.) 


Service Cord Clip 


No. 10-24 Hexagon Nut 
No. 10 Rd. Hd. Mach. Screw 
No. 10 Rd. Hd. Mach. Screw 


fs” Lock Washer 


A. C. Motor End Plate 
A. C. Motor Brush Block 


Felt Oil Wick 
A. C. Motor Brush 


Motor Brush Block Screw 
A. C. Motor Brush Cap 


A. C. Motor Rotor 
V4" Rd. Hd. M. S. 


wr” Hex. Hd. M. S. 


V4" Lock Washer 


36”-24 Nut 
Rubber Bumper 


4”-20 Rd. Head Screw 


Washer 


Knee Control Lever 


Bushing 


Countersunk Oval Washer 


Square Nut 
Conduit Lock Nut 
4"-20 Hex. Nut 


No. 8 French Hd. M. S. 


Decalcomania 


Tripping Finger Operating Lever 
Knee Control Lever Spring 
Tripping Finger Shaft Spring 
Knee Control Connecting Rod 
Connecting Rod Guide 

Knee Control Lever Bracket 
Knee Control Lever 

Knee Control Rod Bumper 

Knee Control Lever Pivot Pin 
Tripping Finger Shaft Washer 
Shoe Clutch Tripping Finger and 


Shaft Assm. 


lroner Cover Spring : 
Cover Guide Link Pivot Pin 
Table Cover Front Bumper 


Cover Guide Link 
Cover Top 
Cover Side 


Table Cover Assembly Complete 
Cover Support Lever & Equalizing 


Bar Assm. 


Cover End Reinforcing Strip (Upper) 


Spacer 
Gasket 


Table Top Sides Assembly 
Power Cord Bushing 


Check Nut 
Leather Washer 
Snap Ring 
Vy" Cap Screw 


No. 10-32 Rd. Hd. Machine Screw 
3/32” x %” Cotter Pin 

3/32” x 59” Cotter Pin 

34” Kant Link Lock Washer 


V4” Lock Washer 


Material 


Steel 
Steel 
Steel 
Steel 
Steel 


Steel 
Bakelite 
Brass 

Steel 

Sheet Steel 
Cast Iron 
Steel 





Sheet Steel 
Sheet Steel 
Fibre 
Steel 











Cord 




















Cast Iron 





Felt 
Carbon 
Steel 





Copper, Steel &c. 
Steel 
Steel 
Steel 


Steel 
Rubber 
Steel 
Steel 
Aluminum 
Brass 
Steel 
Steel 
Steel 
Steel 
Steel 
Paint 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Rubber 
Steel 
Steel 


Steel . 
Steel 

Steel 

Rubber 

Steel 

St., Porc., Enam. 
St., Porc., Enam. 
St., Porc., Enam. 


Steel 
Wood 
Wood 
Steel 
Steel 
Steel 
Steel 
Leather 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
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Materials 
Advance 


RRATIC changes rather than any 
F positive tendency continue to 

govern the prices of raw mate- 
rials. Demand and supply considera- 
tions in many commodities have been 
obscured and all but obliterated from 
the price swings of a number of them 
by the vagaries of the dollar. 

Sudden oscillations in prices are 
likely to continue until the money 
situation of the country is more defi- 
nitely defined. At times within the 
past few weeks (late October and the 
first half of November) commodity 
prices have gone up with the rising 
price of gold but at other times they 
have been set back so that the gen- 
eral trend has not been at all in pro- 
portion to either gold or the foreign 
exchange value of the dollar. 

The index price of all wholesale 
commodities as compiled by the Bu- 
reau of Labor was 71.2 on Nov. 11, 
an increase of 0.3 point in a week 
but only 0.1 in a month, while the 
highest in more than a year was made 
late in September at 71.5. Meanwhile 
Moody’s daily spot index of 15 sensi- 
tive and important commodities 
showed a slightly higher level at 127.8 
on Nov. 18 than around the middle of 
October, but it was under the level of 
early October by 3 points and under 
the peak of four months earlier by 20 
points. 

Among the various commodities, 
changes have been more rapid among 
those that are closely identified with 
international markets and hence in- 
fluenced quickly by foreign exchange 
rates. 


40 


Steel prices have remained un- 
changed in the past month, up to mid- 
November on practically all products. 
Earlier in the autumn a number of 
items, particularly sheets and strips, 
were marked up, and the higher levels 
remain intact. Adjustments have 
been expected under the code in the 
latter part of the year. 

Nonferrous metals have been more 
stable after partial recoveries from 
the weakness of early autumn. Cop- 
per lately (Nov. 17) has been 8.25 
cents a pound delivered, compared 
with 7.50 cents a month ago. Business 
at these figures has been by custom 
smelters, while large producers have 
remained out of the market. The lat- 
ter have kept a nominal price of 9 
cents, and mill products at mid-No- 
vember still were on this basis, the 
same as since mid-summer. 

Copper producers and _ smelters 
have found great difficulty in trying 
to formulate a code and at mid-No- 
vember still were trying to settle the 
question of allocating tonnage. Most 
other differences had been adjusted. 
When this code and one for rolling 
mills are completed, it is probable that 
adjustments will be made in the prices 
of copper and brass products. Sur- 
plus stocks of copper are being re- 
duced gradually. 

Lead and zinc price tendencies have 
been similar to that of copper, while 
nickel and aluminum continue un- 
changed, except for a small advance 
in certain aluminum sheets. Tin, on 
the other hand, has gone up rapidly 
to the highest level in several years, 


By 
William J. Nolle 


Copper up to 8.25 cents—Tin 
highest in several years — 
Rare metals follow gold up- 
ward—Rubber at nine cents 
—Cotton at ten cents. 


55.75 cent for spot (Nov. 15). This 
action has been due partly to the rapid 
rise in sterling exchange, with wide 
daily changes in the metal. 

Rare and precious metals have been 
affected by the rise in gold. Silver 
ran up to 45 cents an ounce (Nov. 
14), the highest in several years, while 
platinum was marked up $2 early in 
November and continued at the new 
price for some time, $38 an ounce 
(Nov. 17). Tungsten is up 25 cents, 
partly on account of exchange, with 98 
per cent powdered quoted $1.50 to 
$1.75 a pound (Nov. 16). Chromium 
has remained unchanged for many 
months. 

Among the nonmetallic materials 
entering into electrical manufacture 
there has been considerable strength, 
largely due to exchange rates, as 
these materials move in international 
markets. Rubber at mid-November 
was fluctuating around 9 cents a 
pound, whereas a month earlier it was 
between 7 and 8 cents. This is three 
times as high as early in the year 
but a little under the July peak and 
well below the prices of a few years 
ago. 

Cotton at mid-November had gone 
above 10 cents a pound, compared 
with a little over 9 cents a month 
earlier. This is twice as high as the 
year’s low point and only a little un- 
der the July peak. Cotton products, 
on the other hand, were slightly easier 
at mid-November. Silk also was a 
little firmer at that time but not up as 
much as some other commodities, and 
well below its summer peak. 
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Reports of 
Condition 


Anaconda Wire and Cable Co.—Nine 
months ended Sept. 30: Net loss after 
depreciation, taxes and other charges, 
$302,297, compared with $932,834 loss last 
year. Quarter ended Sept. 30: Net profit 
after same charges, $147,292, equal to 35 
cents a share on 421,981 no-par capital 
shares outstanding on Dec. 31, 1932. This 
contrasted with net loss of $65,009 in pre- 
ceding quarter and $372,992 loss in third 
quarter of 1932. 


Robbins & Myers, Inc—Year ended Aug. 
31: Net loss, $116,041, compared with 
$577,047 loss in previous fiscal year. 


Wheeling Steel Corp. and Subsidiaries— 
Nine months ended Sept. 30: Net loss 
after taxes, depreciation, depletion, inter- 
est and other charges, $56,940, compared 
with $2,284,813 loss last year. Quarter 
ended Sept. 30: Net profit after same 
charges, $263,335, contrasted with net loss 
of $775,353 last year. 


Youngstown Sheet and Tube Co. and Sub- 
sidiaries—Nine months ended Sept. 30: Net 
loss after taxes, interest, depreciation and 
other charges, $6,858,538, compared with 
$9,588,041 loss last year. Quarter ended 
Sept. 30: Net loss after same charges, 
$1,177,576, compared with $2,207,592 loss 
in preceding quarter and $3,241,444 loss in 
third quarter last year. 


Electric Auto-Lite Co. and Subsidiaries— 
Nine months ended Sept. 30: Net profit 
after depreciation, Federal taxes and other 
charges, $850,235, equivalent after 7 per 
cent preferred dividend requirements to 71 
cents a share on 866,609 $5 par common 
shares, against $1,458,719, or $1.39 a share 
on 881,419 common shares, last year. 
Quarter ended Sept. 30: Net profit after 
same charges, $534,223, or 53 cents a share 
on 866,609 common shares, compared with 
$245,610, or 19 cents a share on 889,309 
common shares, in preceding quarter and 
$360,205, or 31 cents a share on 881,419 


common shares, in third quarter last year. 


General Cable Corp—Nine months ended 
Sept. 30: Net loss after interest, deprecia- 
tion and other charges, $1,892,979, com- 
pared with $2,410,354 loss last year. 
Quarter ended Sept. 30: Net loss after 
same charges, $304,513, compared with 
$611,489 loss in preceding quarter and 
$695,814 loss in third quarter of 1932. 


Marlin-Rockwell Corp. and Subsidiaries—Nine 
months ended Sept. 30: Net profit after 
depreciation, taxes and other charges, 
$28,368, equal to 9 cents a share on 315,545 
no-par capital shares, excluding treasury 
stock, contrasted with net loss of $107,378 
in 1932. Quarter ended Sept. 30: Net 
profit after same charges, $88,868, or 28 
cents a share, contrasted with net loss of 
$6,704 in preceding quarter and $63,652 
loss in third quarter last year. 


Hoskins Mfg. Co—Nine months ended 
Sept. 30: Net income, after expenses, 


Electrical Manufacturing, December, 1933 


Trend of Electrical and Allied Stocks, 
Closing Prices 
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AirWayElec.Appl. 1% 2% 2% 3 
Allis Chalmers. ... . 9% 14 17% 24% 
Alum. Co.of Am.. 46% 60% 8&4 84 
GME. vies 56 4344 554% 72 75% 
Am. Hard Rubber. .... .... «.... 16 
Am. Tel. & Tel..... 89% 104% 121 130% 
Anaconda Copper. . 8% 12% 14% 20 
Anaconda Wire. . . 4% 10% 15% 15 
Bethlehem Steel. . 163% 25% 27% 45% 
Goel... ....5.. 37% 54% 66 77% 
Black & Decker. . . 2% 3% # 5 8% 
Brunswick-Bl.-Col . 4% 8% .... 14% 
CO eee pe a er a 
Cont. Diamond F. . 4 7% % 15 
Crocker-Wheeler. . 23% 4% 6% 9 
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Driver-Harris. . . 4% .... 17% 17% 
Dubilier Cond... ee aad 1% % 
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Elec. Auto Lite.... 13% 18% 21% 25% 
do pref...... .... WM 84 87% 
Elec. & Musical.. yz w%BHR 38%, 
Elec. Storage Bat 274% «38 42% «451 
Eureka Vacuum. 3% 6 9 153% 
Fairbanks-Morse. 3% 7™ 9 9 
do pref....... 15 23 36% 40 
Follansbee Bros. 44 99% 18 16% 
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Gen. Electric. . 14% 19% 21% 28% 
Grigsby-Grunow. . 3% 1% 2% 3% 
Johns-Manville. . 20 284% 43% 55% 
Kellogg Switch. . % 7 5 5% 
Kennecott. ...... 1134, 16% 16% . 24 
Maytag......... ~m ah hUue. 63 
Minn.-H’well Reg.. 13 16% 21% 26 
eS eee 364 48% 48% £57 
Ohio Brass B... . 6% ill 13 19 
Otis Elevator... . 124 17% 18% 22% 
do pref....... 99 103 104% 
Phelps Dodge. . . ™ 1% 11% 16% 
Radio Corp..... 44 #7 9 1034 
do pref A..... 17% 24% 35% 36 
Republic Steel... . 7 14% 15 21% 
BI ice 1534 30% 41 51 
Scovill Mfg........ 124 .... 22&@ 22 
Servel, Inc........ 24, 3% 4% 5% 
Sharon Steel Hoop. 3% 6% % 11% 
Sparks-Withington. 1 24 6% 6% 
Sperry Corp....... caaa 33% 5 634 
Stewart-Warner. . 3% 7% 55% 8 
Telautograph...... 8% 12% 12% 15% 
Torrington... .. ein Ooo 
Tung Sol Lamp.... 2 5\% 834 6% 
Union Carb & C.. 254% 33% 38 4614 
U.S. Steel. ...... 32% 47% 51% 64% 
do pref......... 65% 834 93 102% 
Westinghouse Elec. 28% 35% 43% 56 
Weston Elec. Inst... 4% #7 10 11% 
YoungstownS.&T. 12% 2% 28 34% 
Zenith Radio... ... % 11% 2 234 
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Federal taxes, depreciation and other 
charges, $67,511, equal to 56 cents a share 
on 120,050 shares. Quarter ended Sept. 
30: Net income, after same charges, $42,- 
255, or 35 cents a share, compared with 
$21,545, or 18 cents a share, in preceding 
quarter and $3,711, or 3 cents a share, in 
first quarter of this year. 


Air-Way Electric Appliance Corp.—Forty 
weeks ended Oct. 7: Net loss after taxes, 
depreciation and other charges, $124,774. 
In nine months ended Sept. 30, 1932, net 
loss was $308,922. Sixteen weeks ended 
Oct. 7: Net loss after same charges, $37,- 
409, compared with $127,753 loss in 
quarter ended Sept. 30, 1932. 
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Under the NRA 


Cut Your Production and Administration Costs 
By Hiring Expert Technical Help 


q The following men were selected by the Professional Engineers Com- 
mittee on Unemployment from hundreds of applicants as being first rate 
“buys” for any electrical manufacturer, requiring expert and reliable technical 
help. Personal details are omitted as the men are guaranteed to be between 
25 and 40, in good health and of the proper personality for the work sought. 
Locality is no object. This space is contributed by the Publishers. 


1. Designing Engineer, able and experienced in designing the electrical 
parts into consumer products operated by electric light, heat or power, 
wishes similar position with manufacturer of household appliances. 


2. Sales Engineer with a record for selling automatic controls for motors 
of the smaller horsepowers (under 10 hp.) to manufacturers of motor- 
driven equipment 





3. Time Study Engineer, experienced in motor and controller manufac- 
ture. Can make studies, rearrange and reschedule operation for economy. 


4. Cost Accountant, thoroughly familiar with the fundamentals and 
details of setting up and maintaining an accurate cost system in large 
shop making electrically operated machinery as pumps and compressors. 


5. Electrical Maintenance Engineer accustomed to the upkeep, repair 
and alteration of all the electrical equipment in a machine manufacturing 
plant. Can work men. Would make good superintendent for a motor 
repair shop. 


6. Personnel Manager capable of handling personnel under NRA condi- 
tions so as to eliminate the unfit and maintain high efficiency work force. 
Long experience on this work in large New England plants. 


7. Plant Superintendent, expert organizer and producer in plant making 
switch and panel boards and switchgear and employing six hundred men 
and women, wants similar position. 


8. Designer on electrical layouts for commercial radio installations of 
all kinds including those on shipboard. Skilled in laying out complex 
circuits. 


9. Designer of electrical stampings for high efficiency of production 
and low die cost. 


10. Specification Writer for industrial electrical installations complete 
—power house, transmission, drives, furnaces, lighting. Knows needs 
of various industries. Excellent estimator. 


Please address inquiries to the Editor of 
ELECTRICAL MANUFACTURING T 
232 Madison Avenue, New York City 
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l BERYLLIUM COPPER 


The production of Riverside Beryllium Copper in every variety 
of sheet, strip, wire and rod was begun in April, 1933. Since 
we specialize in the production of non-ferrous alloys of high 
strength for spring requirements—chiefly Phosphor Bronze and 
Nickel Silver—Beryllium Copper was a logical addition to our 
two major products. 


Beryllium Copper possesses excellent physical and mechanical 
properties even in the annealed or cold worked state. The wide 
interest which the alloy has aroused is, however, due to the 
fact that it is possible to form highly intricate parts from 
Beryllium Copper in the soft or semi-hard state and then, by 
heat treatment, increase their physical properties to an extraor- 
dinary degree. For example, the original tensile strength of 
108,000 Ibs. p. s. i. of a flat Beryllium Copper spring was in- 
creased by heat treatment to 190,000 lbs. p. s. i. 


Of special interest to Electrical Manufacturers will be the follow- 
ing characteristics of Beryllium Copper: |. Highest fatigue 
limits in non-ferrous spring metal. 2. Greatly improved values 
in electrical and thermal conductivity (when compared to steel 
and other high tensile strength metals). 3. Absence of set under 
tension. 4. Retention of spring properties under temperature. 
5. Ease of working (before heat treatment). 6. A corrosion re- 
sistance equal to that of any of the wrought copper-tin alloys. 
J] Our booklets on the subjects of Phosphor Bronze, Nickel Silver 
and Beryllium Copper describe these alloys in detail; they will be 
sent to consumers upon request. 


THE RIVERSIDE METAL CO., RIVERSIDE, NEW JERSEY 


COMPREHENSIVE DATA AVAILABLE 

























































What's New This Month? | 


Products, Personalities, Progress, Associations and Publications 





Mercury Tube Relay 
ART MANUFACTURING CO., Hart- 


ford, Conn. No-arc mercury tube re- 
lay made in single, double, triple and 
quadruple poles. Each pole consists of a 
mercury tube switch with ratings of 30 
amp. 125 volts, 20 amp. 250 volts, A.C. or 
D.C., for inductive or non-inductive loads. 
Operating coils can be furnished for stand- 
ard voltages up to 250 volts D.C., or 440 
volts A.C., also for low voltages, 6 volts 
D.C., 24 volts A.C. Mounted on non- 
combustible bases and in waterproof boxes, 
for all lighting circuits, solenoids, motor 
operation and many other uses. The no- 
arc feature provides for use in locations 
where inflammable gases, dust and air 
conditions that make arcing dangerous, 
are prevalent. 


Synchronous Timer 
AGLE SIGNAL CORP., Moline, Ill. 


Synchronous timer of flexible design 
for use in processes or operations requir- 
ing one closure of a single circuit during 
a continuously repeated cycle. Available 





in various models to cover time cycles 
from one minute to 24 hours. The in- 
terval of contact closure is adjustable 
between limits of zero and 100 per cent 
of the cycle. The percentage of each 
cycle during which contacts are closed is 
adjustable on a front dial for certain 
types; on others adjustment is made by 
means of simple tools. 

The time of one cycle of operation may 
be varied in small steps from minimum 
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Products 


to maximum periods, the latter at least 
six times as long as the former. The 
change from one time cycle to another is 
effected by the easy replacing of cycle gear 
on the front of the timer. This timer 
consumes two watts and has silver con- 
tacts, opening and closing instantaneously, 
which enable it to carry its rated load with 
negligible wear on contacts. 


Push Button Station 


QUARE D COMPANY, Industrial 
Controller Division, Milwaukee, Wis., 
Start-stop ptish button station, Type 
B20, Class 9001, with extra large but- 
tons, 1 in. diameter. Buttons and stems are 





molded of Bakelite in one piece and sup- 
ported by strong compression springs with 
an additional follow-up spring at contacts. 
The contacts are silver-to-silver, double 
break. Mounted on porcelain base and 
removable as a unit from the enclosure. 
Mounting dimensions are 2% in. wide x 
414 in. high x 2% in. deep. Also built with 
dust-tight and water-tight enclosure. 


Polarized Relay 


TRUTHERS DUNN, INC., 138 N. 

Juniper St., Philadelphia, Pa. Polarized 
relay, Type PM101, designed for operation 
where the direct current in the operating 
coils must be kept as low as possible, and 
where a reversal of the current in the coils 
brings about a reversal in the contact ar- 
rangement, but where no contact is made 
when the coils are deenergized. Two coils 
arranged to give a push-pull effect on the 
armature carry the moving contacts. A 
movable shunt adjusts the strength of the 
permanent magnet. The position and ten- 
sion on moving contact members are ad- 
justable, as are the fixed contacts. Rat- 





ing: 2 amp. 110 volts, A.C. or %4 amp. 
115 volts, D.C., non-inductive load. 


Mounted on insulating base, 5x 3 x % 
Can be fur- 
resistance 


in. Depth, 2% in. overall. 


nished with total coil up to 





approximately 6000 ohms and satisfactory 
operation can be secured with a power 
consumption as low as 1/100 watt, D.C. 
Furnished in sheet metal knockout box 
with hinged cover or in weatherproof cast 
aluminum housing. 





Automatic Electric Timer 
ENERAL ELECTRIC CO., Schenec- 
tady, N. Y. Automatic electric timer, 

Type TSA-10, operated by Telechron, self- 
starting, synchronous motor, for automatic 
and remote-control applications. A wide 





range of process schedules is possible by 
the use of this “all electric” timer, either 
by combining two or more timers, or in con- 
junction with other types of automatic time 
switches. The maker claims that by the 
use of relays and timers together, entirely 
automatic control can be provided for al- 
most any process. As a process timer it 
can be arranged to operate a signal or 
terminate a process at the end of a pre- 
determined period. It is provided with 
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KON-NEC-TORS ARE SAFE, 
THEY RE STURDY... 


...and they don’t wear out 


fm a Kon-nec-tor in your hand. 
Tilt it back and forth. Watch its 
action. You'll see in a flash why it has 
so many hundreds of applications in 
opening and closing electrical circuits. 
Makes and breaks are almost instan- 
taneous. Mercury-to-mercury contact 
means no trouble from sticking or fric- 
tion—no chance for wear, no need for 


adjustment. The tube is made of ex- 


tremely hard glass to withstand heat or 


a 


unusual jolts incident to the operation 
of the device it regulates. The inleads 
of tungsten are an exclusive feature 


-that add to the dependability and long 

Kon-nec-tor 7-10 KRO used ad life 

s control devic uto- ‘ ; . 

pilangrerd areas Jor s Data and complete information, write 
matic weighing machines. ti 


of Kon-nec-tors. For Technical 


Upper view shows Kon-nec- _ = ~~ to: General Electric Vapor Lamp Co., 


tor in closed position. Lower 883 Adams St.. Hoboken, N. J 
J s °9 o iNe Je 


view shows Kon-nec-tor in 


open position. 


OFFICES 


Atlanta, Ga 187 Spring Street, N. W. 
Beuten, MMB is. 56. 20 bs <anveGates 250 Stuart Street 
Charlotte, N. C 200 S. Tryon Street 
Chicago, Ill 37 W. Van Buren Street 
Cincinnati, Ohio 107 E. Fourth Street 
Cleveland, Ohio 1365 Ontario Street 
Detroit, Mich .3044 W. Grand Boulevard 
Hollywood, Calif.: Keese Eng. Co., 


E ERAL E L R 7380 Santa Monica Boulevard 
( 5 \ E CT I C Philadelphia, Pa. ............424 Chestnut Street 
Pittsburgh, Pa 307 Fifth Avenue 


VAPOR LAMP COMPANY Rochester, N. Y s+ .q183 Main Street, E. 


é a San Francisco, Calif.: Keese Eng. Co., 
HOBOKEN, NEW JERSEY 557 Market Street 


581 Copr. 1933, General Electric Vapor Lamp Co. St. Louis, Mo 611 Olive Street 








































































a hinged drop cover not shown in the cut. 
For applications where the load to be 
handled exceeds the capacity of the con- 
tacts it is necessary to use a magnetic 
switch in conjunction. Available for 60, 50 
or 25 cycles, 115 or 230 volts, with con- 
tacts normally opened or closed and with 
time intervals of 5 to 15, 10 to 30 or 20 to 
60 minutes. The timing mechanism is 
housed in a sheet-metal, dust-proof case for 
indoor mounting, with knockouts and a 
hinged front cover secured by a latch at 
the top which can be sealed. A hanger lug 
is provided at the back of the case for wall 
mounting. Holes, inaccessible when the 
cover is closed, are provided in the back of 
the case for the mounting screws. Timer 
TSA-10 has two scales, graduated in hours 
or minutes according to the rating of the 
timer. One scale has a range three times 
that of the other, permitting a wide range 
of time-interval selection in a given timer. 
The user chooses the more appropriate scale 
for the interval he desires to time by set- 
ting the scale-selector lever and then sets 
a movable contact to the point on the time 
scale corresponding to the interval to be 
timed. Timing is started by closing a 
switch which energizes a “clutch coil” 
circuit. Resetting is automatic when the 
control circuit is deenergized. Rating, 1 
amp., 115 volts. 





Indicating Lamp 
ENERAL ELECTRIC CO., Schenec- 
tady, N. Y. Indicating lamp which 
can be used for signal-light indication or, 
in combination with control switches, to 
tell whether a circuit breaker is open, 
closed, or tripped automatically. This new 
pilot light offers the advantages of long 


eB 





lamp-life and low-wattage consumption 
and is intended for application where good 
visible indication is desired. The lamp unit 
consists of a vitreous enamel resistor, re- 
ceptacle, escutcheon (constructed of insu- 
lating material, for use on metal panels), 
24-volt lamp and interchangeable push type 
color cap which may be clear, red, yellow, 
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or green. The escutcheon, which is 
mounted in the panel hole from the front, 
and the receptacle body, which is mounted 
from the rear, are threaded to make a 
compact unit when assembled. The re- 
sistor element slides over the receptacle 
body from the rear, and the complete 
device provides for soldered connections. 
Binding screws are included for use when 
soldered connections are not desired. The 
color caps are made of a special trans- 
luscent compound which has been treated 
to give more glow and greater visibility 
when the lamp is lighted, as shown in the 
illustration, which also shows the differ- 
ence in physical dimensions of the new 
lamp (upper position) and typical stand- 
ard lamp, mounted below. 





Vacuum Cleaner Lamp 


NCANDESCENT Lamp Dept., General 

Electric Co., Nela Park, Cleveland, 
Ohio. Tubular Mazda lamp designed for 
use on vacuum clean- 


ers. Leading vacuum go 


cleaner manufacturers 
are rapidly adopting 
a lighting attachment 
for easing the task of 
cleaning. The lamp is 
located on the sweeper 
housing and is sub- 
jected to bumps as 
well as the high-fre- 
quency vibration of 
the appliance, there- 
fore the new lamp has 
been designed espe- 
cially for this type of 
service. It is of the 
115-volt class, is rated 
at 15 watts, and em- 
ploys a T-7 (tubular) = 
bulb in combination + a 
with a double contact 

bayonet candelabra base. Maximum over- 
all length, 2-13/16 in. Provides adequate 
cleaning light regardless of room lighting. 
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Gripwell Pulley Surfacer 


RIPWELL MFG. CO., 105 West 40th 
Street, New York, has developed a 
pulley surfacer or pulley-surface covering 
designed to increase the frictional contact 
between the belt and the pulley face, there- 
by reducing slippage to a minimum. It 
consists of a specially processed, water- 
proofed treated fabric, firmly applied to 
the pulley with cement. Gripwell cement, 
a synthetic vegetable and oil compound, 
quick-drying and of great tenacious power, 
is used in conjunction with Gripwell Duk- 
tex Fabric and when applied to iron, steel, 
wood or paper pulleys is said to give the 
belt greater pulling capacity on any belt- 
driven machine, line shafting or main 
drives. It is also claimed that Gripwell 
pulley-surface covering is not affected by 
acids, steam or climatic conditions. 
When examined under the microscope, 
it shows many minute elevations and de- 
pressions, and as the surface of the belt 
is of similar texture, the two surfaces 
mesh and better contact between the belt 
and the pulley is obtained. The Gripwell 
Company says that belts can be run much 
slacker than in general practice, and that 
tighteners and other devices which increase 
the wear on the belts are unnecessary. 


High-speed Portable Grinder 


HICAGO WHEEL & MFG. CO., 1101 
West Monroe St., Chicago, Ill. High 
speed portable grinder, “Handee Hi- 
Power,” for rough off-hand grinding, pol- 
ishing and touching off parts, tools and dies 





and other grinding and sharpening jobs. 
Has universal motor, maximum speed 17-, 
000 r.p.m. running on dust-sealed ball bear- 
irigs and controlled by toggle switch in rear 
end of case. The motor housing, of heavy 
cast aluminum, extends out‘over the motor 
shaft and is encased with an insulated 
cushion grip, giving positive control and 
operating flexibility. It is compact, well- 
balanced and light (3 lb.), and with suit- 
able grinding wheel or cutter inserted in 
the balanced case-hardened chuck “it will 
work at any angle, get into and around 
corners, irregular shaped holes and other 
hard-to-reach places. Three grinding 
wheels, dressing stone, wrenches and a 10- 
ft. rubber-covered cable with soft rubber 
attachment plug are furnished in a com- 
partment box container. 





Portable Airless Painting Machine 


F LECTRICAL PAINTING EQUIP- 

MENT CO., Inc., 247 Park Ave., 
New York, portable airless painting ma- 
chine which utilizes centrifugal force for 





rapid application of paint, enamels and 
other materials and claimed to be five 
times faster than a brush, designed for 
a variety of uses pertaining to the manu- 
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The Air Gap and the BEARING 


TO maintain a constant air gap requires more 


than a good ball bearing. It requires bearing 
engineering which is founded on experience, such 
knowledge as Fafnir has gathered in more than a 
decade of cooperation with motor builders and 
users everywhere. 

It is the sound application of this accumulated 
knowledge to each specific motor problem that 
assures dependable and economical performance. 
First a quality bearing, but of invaluable impor- 
tance is the exact bearing fit; the best lubricant; 
the proper housing design. 

Make use of Fafnir’s knowledge and the fact 


that Fafnir makes the exact type and size of ball 
bearing for every need. 
Hold the air gap constant with Fafnir Ball 
Bearings. We will gladly 
cooperate to gain this end. 
THe Farnir BEARING 
Company, New Britain, 
Conn. Atlanta... Chicago 
...Cleveland... Dallas... 
Detroit... Los Angeles... 


Read**Tue Dracon’’. It is being 
used by thousands who are inter- 


Milwaukee... Minneap- 


ested in new enuipment and pro- 


olis...Philadelphia... 


New York. 


duction methods. We will gladly 


add your name to the mailing list. 


FAFNIR BALL BEARINGS 







































































































factured product, including the applica- 
tion of rubber solution to fabrics, surface 
coating, etc. 

The paint is forced out in an even, fan- 
shaped spray, which, by instantaneous ad- 
justment of the distributor, may be varied 
from less than one to eighteen inches in 
width. The cut-off on all four sides can 
be held sharp at the option of the oper- 
ator, making it possible to paint with ac- 


curacy, without splattering. The paint is 
regulated to the necessary quantity by 
means of a control valve at the base of 
the machine. This control allows a one 
or two-coat finish as the case demands 
and provides against waste of material. 

Weighs 5% pounds and driven by 1/10 
hp. Black & Decker universal motor, 
10,000 r.p.m., 110 volts, with toggle switch 
control. 


Personalities 


Westinghouse Appoints Sam Hibben 
Director of Lighting 


AMUEL G. HIBBEN, manager of the 

commercial engineering department of 
the Westinghouse Lamp Company for the 
past fifteen years, 
has been appointed 
director of light- 
ing, with headquar- 
ters at Bloomfield, 
me. 3s 

Graduating from 
Case School of 
applied Science in 
1910, Mr. Hibben 
served as illuminat- 
ing engineer with 
the MacBeth-Evans 
Glass Co. in Pitts- 
burgh, when he 
built up a lighting 
service and design 
department. Se v- 
eral years later he 
went into consulting engineering work, and 
then joined the engineering staff of the 
Westinghouse Electric & Mfg. Co., later 
directing the industrial and commercial 
lighting in the Pittsburgh office of the West- 
inghouse Lamp Co. Following military ser- 
vice in this country and abroad during the 
World War, Mr. Hibben went to Cleve- 
land as branch manager of Westinghouse 
Lamp Co. The following year he was 
called to Bloomfield to develop a lighting 
service bureau which subsequently became 
the present commercial engineering depart- 
ment. While heading this department, Mr. 
Hibben became identified with many out- 
standing lighting installations in this coun- 
try. 





Sam Hibben 


Campbell With Enameled Metals 
[ILLIAM G. CAMPBELL has been 


appointed sales engineer of Enameled 
Metals Co. of Pittsburgh, Pa., manufactur- 
ers of Pittsburgh standard rigid conduit 
Mr. Campbell has for many years been 
prominently identified with the conduit busi- 
ness, and for several years was chairman 
of the exhibition committee of the Associa- 
tion of Electragists International, now the 
National Electrical Contractors’ Associa- 
tion. While Mr. Campbell will have his 
headquarters at Pittsburgh, his activities 
will be national in scope. 
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Hickernell Chief Engineer of Anaconda 


L F. HICKERNELL, electrical engineer 
* of the Anaconda Wire & Cable Co. 
since 1931, has been appointed chief engi- 
neer of that organization. 

He was graduated from Grinnell Col- 
lege in 1920 and from the Massachusetts 
Institute of Technology in 1922. Follow- 
ing graduation from M.I.T., he joined the 
graduate student engineer course conducted 
by the General Electric Company, subse- 
quently serving as instructor in electrical 
engineering at Iowa State College. In 
1931 he became electrical engineer for the 
Anaconda Wire & Cable Company, Hast- 
ings-on-Hudson, N. Y. 

Mr. Hickernell has been an active mem- 
ber of the American Institute of Electrical 
Engineers, the old National Electric Light 
Association, American Society for Testing 
Materials, the National Electrical Manu- 
facturers Association, the Insulated Power 
Cable Engineers Association and the Na- 
tional Research Council. 





Atwater and Broadbent Promoted 
By Westinghouse 


THE appointments of Harold S. Broadbent 

as manager and of DeNyse W. Atwater 
as assistant manager of the commercial 
engineering department was announced re- 
cently by A. E. Allen, vice-president of 
the Westinghouse Lamp Company. Mr. 
Broadbent was graduated from Cornell 
University in 1917 with a Bachelor of 
Chemistry degree. He joined the Westing- 
house organization in 1921 as a lamp de- 
velopment engineer and four years later 
was transferred to the commercial engi- 
neering department to supervise all policies 
of lamp design. 

D. W. Atwater was graduated from 
Stevens Institute of Technology in 1916 and 
joined the commercial engineering depart- 
ment of Westinghouse as illuminating en- 
gineer. During the past decade “Skinny” 
Atwater has cooperated in the design of all 
the important lighting installations made 
by the company, including the Holland Tun- 
nels, the Sesqui-Centennial Exposition in 
Philadelphia, and the Lighting Institute of 
the Electrical Association of New York in 
Grand Central Palace. More recently he 
was a member of the Committee on Light- 
ing for A Century of Progress in Chicago. 
He is now serving his second year as gen- 
eral secretary of the Illuminating Engineer- 
ing Society. 











K. B. McEachron Promoted 
ARL B. McEACHRON, lightning re- 


search engineer at the Pittsfield, Mass., 
works of the General Electric Company, 
has been appointed engineer in charge of 
high-voltage practice, taking over the re- 
search work conducted by the late Frank 
W. Peek, Jr. Mr. McEachron is a native 
of Hoosac Falls, N. Y., and was graduated 
in 1914 from the mechanical engineering 
course at Purdue University. He became 
attached to the Pittsfield works in 1922 and 
has since specialized in lightning research, 
pioneering in the use of the cathode-ray 
oscillograph in this country, being active in 
the development of the Thyrite arrester, 
and contributing notable professional papers 
to the art. He received the Coffin award 
for his work in insulation engineering. 





Sweeney and Ronning Step Up 


M. SWEENEY has been appointed 

"sales manager of the electric refriger- 
ation department of General Electric Com- 
pany, Cleveland, Ohio. Norman B. Ron- 
ning succeeds Mr. 
Sweeney as man- 
ager of the pro- 
duction and distri- 
bution division of 
the department. 

A. M. Sweeney 
was born in Cam- 
bridge, Mass., and 
became connected 
with G-E in 1910, 
starting in the en- 
gineering de- 
partment of the old 
National Lamp 
Works at Nela 
Park, where he had 
a part in the early 
development of the 
tungsten wire filament lamp and the gas- 
filled lamp. In 1919, he was made man- 
ager of the Ohio Lamp Works at War- 
ren, Ohio, and after five years was pro- 
moted to sales manager of the Pacific 
Coast Division of 
the old National 
Lamp Works, with 
headquarters in San 
Francisco. He went 
to Cleveland in 
1929, and shortly 
thereafter 
was named man- 
ager of the produc- 
tion division of the 
electric refrigera- 
tion department, 
and later became 
manager of the 
combined  produc- 
tion and distribu- 
tion division. 

Norman B. Ron- 
ning was born in Boyd, Minnesota, and has 
been with the G-E since 1927. He en- 
tered the employ of the company one week 
after completing his university work at 
Minnesota U. and has served in the pro- 
duction and distribution division since that 
time. Mr. Ronning also becomes a mem- 
ber of the national sales committee of the 
electric refrigeration department of the 
company. 


A. M. Sweeney 


N. B. Ronning 
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GE COPPER OXIDE 
RECTIFIERS 


Assures Reliable Operation of Your 
D-c Devices from an A-c Supply 


A rectifier may solve the prob- 
lem of operating your D-c devices 
from an A-c line supply. The sat- 
isfactory operation of your devices 
will require dependable perform- 
ance from the rectifier. That is why 
you should select a dependable rec- 
tifier with a nationally known name 
...aname familiar to your custom- 
ers... General Electric. 

As manufacturers of Copper Ox- 
ide and Bulb-type Rectifiers, Gen- 
eral Electric is in a position to ad- 
vance unbiased recommendations 
for your specific requirements. 

There are G-E Rectifiers for ev- 
ery type of application. Some uses 
are listed on this page. A letter 
from you will receive the immedi- 
ate attention of our rectifier engi- 
neers. Write today for complete 


details to Section A-2212, Merchan- 


dise Dept., General Electric Co., €.1 Copper Oxide Rectifier. Casing removed to show assembly. 
Bridgeport, Conn. 


APPLICATIONS FOR G-E COPPER OXIDE RECTIFIERS 


BATTERY CHARGING RELAYS SOLENOID VALVES ALARM SYSTEMS MAGNETIC CLUTCHES 
MAGNETIC CHUCKS MAGNETIC SEPARATORS MAGNETIC BRAKES ELEVATOR CONTROL 
TELEPHONE AND TELEGRAPH ELECTRIC TIME CLOCKS ELECTRO-PLATING ELECTRIC LOCKS 
DAMPER AND THERMOSTAT CONTROL AUTOMATIC SWITCHES AND CONTROLS MOTOR STARTING 


GENERAL @ ELECTRIC 


SPECIAL RECTIFIERS 


MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 
























































































Scott in Charge at Taunton 

OBERT G. SCOTT has been appointed 

vice-president of Revere Copper & 
Brass, Inc., in charge of the Taunton-New 
Bedford Division, with headquarters at 
Taunton, Mass. He has been associated 
with the Revere company since its incep- 
tion in 1929 and was previously connected 
with the Rome Brass & Copper Co. and 
the Baltimore Copper Mills, both of which 
are now part of the Revere company. 





Hoover Appointed NRA Advisor 


RANK G. HOOVER, associated with 

the Hoover Mfg. Co., North Canton, 
Ohio, has been appointed advisor for the 
vacuum cleaner manufacturing industry in 
hearings before NRA 


Barton in Electrical Sheet Division 


AMES P. BARTON has been appointed 

sales engineer of the electrical sheet 
division of the Empire Sheet & Tin Plate 
Co., Mansfield, Ohio. Mr. Barton has had 
long experience in the silicon sheet re- 
quirements of the electrical industry and 
was formerly connected with the radio 
engineering department of the Westing- 
house Electric & Mfg. Co., the engineering 
department of the General Motors Corp., 
and with the Phelps Dodge Copper Prod- 
ucts Corp., Inca Mfg. Division, at Fort 
Wayne, Ind. 


Davey to Operate Empire Sheet Mill 


H. DAVEY, president of the Canton 

* Tin Plate Corp., Canton, Ohio, is 
now president and treasurer of the W. H. 
Davey Steel Co., formed to take over the 
“mpire sheet mill in Cleveland, formerly a 
unit of the Empire Steel Corp., Mansfield, 
Ohio, which was sold recently by the 
receiver. Other officers include vice-presi- 
dent, H. L. Berno; works manager, FE. M. 
Jones; and secretary, W. R. Jenkins. 


Dr. Millar Talks on Light and Vision 


RESTON S. MILLAR, president of the 

Electrical Testing Laboratories, New 
York, and director of the National Society 
for the Prevention of Blindness, made an 
address on the subject of “Light and Vi- 
sion” before the annual meeting of the 
society on Nov. 24. 


Mclver is Appliance Sales Manager 


J W. McIVER, formerly manager of 
* publicity for the Edison Lamp Works 
and later sales promotion manager for 
RCA Radiotron Company, has been ap- 
pointed sales promotion manager of the 
appliance division, Merchandise Depart- 
ment of the General Electric Company, 
Bridgeport, Conn. 


Harris Promoted by G-E at Erie 


C. HARRIS has been appointed as- 
* sistant engineer, transportation de- 
partment, General Electric Company, Erie, 
Pa., to act as general assistant in charge 
of the office in the absence of H. L. An- 
drews. Mr. Harris was graduated from 
Virginia Polytechnic Institute in 1911 and 
entered the testing department of G-E the 
same year. In 1913 he entered the rail- 
way motor engineering department. In 
1925 he was transferred to what is now 
the transportation engineering department 
under Mr. Andrews and assigned to the 
automotive engineering department at 
Lynn, Mass., and in 1927 was made as- 
sistant engineer. In 1930, Mr. Harris 
was made engineer of the automotive di- 
vision at Erie. 
Following the promotion of Mr. Har- 
ris, the automotive division of the trans- 


portation engineering department has 
been combined with the motor division 
under the general direction of M. R. 
Hanna. 


Progress 


New Jersey Zinc Increases Profit 


FOR the quarter ended on Sept. 30, the 

New Jersey Zinc Co., 160 Front St., New 
York, reported a net profit of $1,514,909 
after taxes, depreciation, depletion and 
other charges, and including $418,267 pro- 
ceeds from patents. This is equivalent to 
77 cents a share on 1,963,264 $25 par shares 
of stock. It compares with $933,002 or 48 
cents a share in the preceding quarter and 
$516,330 or 26 cents a share in the third 
quarter of last year. 

Net profit for the first nine months of 
this year totaled $2,885,290 after the same 
deductions. This was equal to $1.47 a 
share, against $1,595,329, or 81 cents a 
share, in the corresponding period of 1932. 
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Stromberg-Carlson Increases 
Employment 


TEADY increase in business during the 

past six months has increased employ- 
ment 100 per cent at the Stromberg-Carl- 
son factory at Rochester, N. Y., according 
to Wesley M. Angle, vice-president. He 
reports sufficient orders feceived to keep 
the present force working at capacity at 
least until the first of the year. 





Kelvinator Resumes Dividend Payments 
KELVINATOR CORP., Detroit, Mich., 


resumed dividends with the declaration 
of 12% cents a share, payable on Jan. 15 
to stock of record Dec. 22. The last dis- 
bursement, 50 cents a share, was in Feb- 











ruary, 1927. The directors voted also that 
the corporation absorb the special Federal 
5 per cent tax on dividends. 

Net earnings of the company and its 
subsidiaries, including Leonard Refriger- 
ator Co., were $723,560 after Federal taxes, 
depreciation, interest and other charges, 
equal to 64 cents a share on 1,124,645 no 
par common shares. It compares with a 
net profit of $102,701, or 9 cents a share 
on 1,124,634 shares, in the preceding fiscal 
year ended on Sept. 30, 1932. 





Greater Buying Power Reported 


ARKED increase in national buying 

power was indicated in a survey of 
distributors and principal dealers made by 
the General Household Utilities Co., Chi- 
cago, Ill. The company’s radio division 
particularly was reflecting the improvement 
in buying power, according to W. C. Gru- 
now, president, recently. 





Westinghouse Adds Men 


ESTINGHOUSE Electric and Mfg. 

Co., East Pittsburgh, Pa., announced 
recently that it had increased wages and 
number of employees wherever practicable 
in compliance with the electrical manufac- 
turers’ code and the activities of the NRA. 
It is estimated the additional costs to be 


between $4,000,000 and $5,000,000 annually. 





New Company Succeeds Empire Steel 


5 aes Sheet & Tinplate Co. has been 
formed as a successor to Empire Steel 
Corp., and has purchased assets of the old 
company except the Cleveland, Ohio, plant. 
C. H. Henkel, receiver for the old com: 
pany, was elected president of the new 
company. Directors, in addition to Mr. 
Henkel, include Harry R. Jones, T. O. 
Kennedy, Henry Roemer, Henry G. Brun- 
ner, John B. Putnam, D. L. Ward and 
John A. Hadden. 


Acheson Graphite Bulletins 
ILDAG, electric-furnace graphite col- 
loidally dispersed in oil, is coming into 

wide use as a lubricant for ironing machines, 
washing machines, vacuum cleaners, fans, 
radio tuning and control equipment, auto- 
matic telephone equipment, fire alarm sys- 
tems, floor machines, refrigerators, small 
motors, motor driven tools, etc. Oildag is 
suggested in preference to ordinary oil for 
the purpose because it establishes a dur- 
able graphite surface on all friction parts 
and provides efficient lubrication long after 
its oil carrying medium has been con- 
sumed. This feature is described as es- 
pecially valuable in the case of household 
and other electrical devices which frequent- 
ly suffer from the lack of proper atten- 
tion, as well as for mechanisms not pro- 
vided with ducts or oil cups and where 
undue play or “wear” develops after a 
period of use and where the application of 
a lasting lubricant during assembly is re- 
quired, in Technical Bulletin No. 102.4 
The importance of colloidal graphited lu- 
bricants in “running-in” operations is also 
treated in Bulletin No. 113.5. These bulle- 
tins, part of a series covering the uses of 
Oildag, Aquadag and Castordag, are issued 
by Acheson Oildag Co.,- Port Huron, 
Mich., and 654 Madison Ave., New York. 
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A TAPE FOR EVERY PURPOSE 





Dts > RU aAa Let me WIDTH 3/4 IN 


Ry 
- FRICTION i rubber and friction 





tapes are basically rubber 


products — your best assurance 


of quality and dependability 










Por i eae aie 4 lies in the fact that here’s a 
WIDTH «+ 5/4 IN. 

line of tapes that bears the 
name of the world’s largest pro- 


ducer of rubber. 


The United States Rubber Com- 












U.S. RELI 
RUBBERT: : 


pany is proud of its line of tapes 
and solicits your inquiries. Won’t 


you write for quotations today ? 


United States Rubber Company 


1790 BROADWAY (ij) NEW YORK CITY 
Stocks in all Industrial Centers 































































































Ford Show in New York 
ORD MOTOR CO. will hold a manufac- 


turing exhibition at the Port of New 
York Authority Building, Dec. 9-23. Ma 
chining and assembling operations will be 
shown on two floors, 350 manufacturers 
cooperating with lord in demonstrations 
and exhibits. 


To Discuss Appliances 


S an innovation at the 23rd annual con- 
vention of the National Retail Dry 
Goods Association, from Jan. 15 to 21, in- 
clusive, at the Hotel Pennsylvania in New 
York, several sessions of the home-furnish- 
ings division will be given over to discus- 
sions of the merchandising of electrical ap- 
pliances. 


Lighting Fixtures Sales Up 


Sales of lighting fixtures, wall brackets 
and similar goods this fall have reached 
the highest levels since the depressiop 
started, according to New York manufac- 
turers and retailers. 





Servel Adds to Indiana Plant 


XTENSIONS and alterations at the 

Electrolux refrigerator unit of Servel, 
Inc., Evansville, Ind., designed to meet 
1934 production requirements were started 
recently. The work is expected to be com- 
pleted by the middle of December, and 
under the new arrangements, the company 
is expected to employ more people in 1934 
than in any previous year. 





Electric Code Standards 


HANGES in regulations covering ser- 

vices and service equipment, conduc- 
tors, wiring installation design and emer- 
gency lighting are among the major revi- 
sions in the 1933 edition of the National 
Electrical Code. In Article 6, Conductors, 
provision is made for a flame-retarding as 
well as a moisture-proof finish on single 
conductor circuit wires. A new type of 
so-called mnon-tamperable plug fuse is 
recognized in Article 8, Automatic Over- 
current Protection of Circuits and Appli- 
ances. 

Approval of the new edition is an- 
nounced by the American Standards Asso- 
ciation following its submittal by the Na- 
tional Fire Protection Association, spon- 
sor for the project. 


Orders for Machine Tools Follow 
1922 Trend 


HE current trend of machine-tool orders 

definitely presages a general business re- 
covery, according to a statistical survey 
by the Warner & Swasey Co., Cleveland, 
Ohio, machine tool and in- 
strument manufacturers. The company’s 
chart of average daily number of orders, 
thus far in 1933, is almost identical with 
the chart for 1922, and the rate of in- 
crease is virtually the same in each case. 
In 1922 the volume of orders continued to 
move upward and led to a _ substantial 
improvement in 1923, which was shared 
by almost all lines of business. 


precision 
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G-E to Sell Specialty Silk 


HE entrance of the General Electric 

Company into the general sale of a light- 
weight oiled silk, hitherto used in its 
insulation plants was announced November 
22, according to the New York Times, 
which stated that the silk, made in Japan, 
is especially processed and is being sold 
solely through the Blossom Mfg. Co. The 
fabric is being used for shower curtains, 
raincoats and raincapes, umbrellas, beach 
pajamas and similar apparel. The instance 
was held significant of the trend on the 
part of some of the larger industrial con- 
cerns to enter new fields. 





Orders Increase for Third Quarter 


EW orders booked during the third 

quarter of 1933, as reported to the 
Bureau of the Census by 78 manufactur- 
ers of electrical goods, were $98,608,709, as 
compared with $79,856,484, for the second 
quarter of 1933, and $63,319,307 for the 
third quarter of 1932. The totals of book- 
ings for each quarter since the beginning of 
1926 include motors, storage batteries, do- 
mestic appliances, and industrial equip- 
ment, and are presented, not as a complete 
statement of the industry, but as sufficiently 
representative to indicate the trend. 





Tyson Granted Bearing Patent 


YSON ROLLER BEARING CORP., 

Massillon, Ohio, reports that through 
its representative in England, it has just 
been granted a patent by the British gov- 
ernment on the Tyson cageless tapered roll- 
er bearing over the objections of British 
Timken, Ltd., England subsidiary of the 
Timken Roller Bearing Company of Can- 
ton, Ohio. The English patent was granted 
by G. F. Hambly, assistant comptroller act- 
ing for the comptroller-general of the Brit- 
ish government. Copies of the decision 
have just been received in this country. 

Tyson had previously been granted pat- 
ents in the United States, Canada, Belgium, 
Czecho-Slovakia, Sweden, Germany and 
France. 





New Line of Toy Lamps Announced 
By G-E 


COMPLETE new line of toy lamps 
designed to give better service on vari- 

ous types of lighted toys has been an- 
nounced by the Incandescent Lamp Dept., 
General Electric Co., Cleveland, Ohio. 

The popularity of lighted toys is steadily 
increasing, according to reports from toy 
manufacturers and retail sales outlets. A 
10 per cent gain in retail toy sales, bring- 
ing sales this Christmas to $200,000,000, was 
predicted by the Toy Manufacturers Asso- 
ciation of the U.S. A. recently. The trend 
is strongly toward the NRA in miniature 
for toys, with a large iscrease in items 
reproducing adult business activity. 

New electric-lighted novelties are out- 
standing, from doll beds to automobiles. 

Numerous types of lighted toys using 
one- and two-cell batteries are available and 
a substantial renewal market for miniature 
lamps is seen in the fact that the children 
who operate these toys are more enthusias- 
tic than gentle, as well as in the normal 
wearout of the lamps themselves. 





Power Output Up 5.6 Per Cent 


F LECTRIC production throughout 

the country for the week ending 
November 18 gained over the preced- 
ing week, but the percentage increase 
over the corresponding period of last 
year revealed a slight contraction, ac- 
cording to figures issued by the Edi- 
son Electric Institute. 

Output amounted to 1,617,249,000 
kilowatt hours, an increase of 5.6 
per cent over the 1,531,584,000 kilo- 
watt hours produced in the 1932 
week. In the preceding week (Nov. 


11, 1933), the yield was 1,616,875,- 
000 kilowatt hours, or 6.3 per cent 
more than the 1,520,730,000 kilowatt 


hours produced in the same 1932 
week. 

The Rocky Mountain region is 
chiefly responsible for the poorer 
showing, as compared with last year. 
Output in that section was 26.6 per 
cent ahead of 1932, compared with an 
increase of 30.6 per cent shown in 
the preceding week. 

Southern States comprise the only 
group to show a decrease from a 
year ago, the figure being 3.09 per 
cent, against 1 per cent for the pre- 
vious week. 

Regions to improve the percentage 
records over 1932 were New Eng- 
land, West Central and Pacific coast. 





Lilienthal Urges Electrified Nation 


ALLING for an “electrification of 

America” which would serve the aver- 
age man, David E. Lilienthal, director in 
charge of power development for the Ten- 
nessee Valley authority, declared recently 
before the Lawyers Club in Atlanta, Ga., 
that use of power must increase or the 
electric industry would be in a “blind al- 
ley.” 

Mr. Lilienthal announced that electric 
service to municipalities and rural commu- 
nities from the huge government-owned de- 
velopment would begin about Feb. 1, with 
completion of a transmission line into 
northeast Mississippi and suggested this 
five-point program: 

“1. We must begin thinking in terms of 
an electrified America, and cast aside the 
tradition which is binding us to our pres- 
ent niggardly use of electricity. 

“2. Our entire electric rate structure 
must be re-examined and drastically re- 
vised. 


“3. Electric-using appliances must be 
put into the homes and on the farms on 
a scale heretofore not successfully at- 
tempted. 


“4. All the forces of business, scientific 
and engineering ingenuity and technique 
must be concentrated upon the problem of 
reducing certain of the costs of operation. 


“5. The people of the country must be 
brought to realize that there is a pool of 
electricity lying idle, ready and waiting to 
be used, and to realize what electricity can 
do in lightening their burdens, in increas- 
ing their incomes and making for a richer 
and better life.” 


Electrical Manufacturing, December, 1933 


Electrical 


SMALLMOTORS 


Designed to meet your specific requirements. 

. Signal fractional horsepower motors range 
in size from 1/1000 to % H.P. in Shaded 
coil, Series and Split Phase types. They are 


backed by over 40 years of successful motor | 


production. 


SIGNAL ELECTRIC MFG. CO. 
Menominee, Michigan 


Offices in Principal 
ities 


Specifications 


Materials—oOf the 
highest quality, closely 
gauged and inspected— 
consistent performance. 
Accuracy—lIn design 
and assemblage— 
smooth running—high 


“11 


pene 

onstruction — Sci- 
entific, rugged—even 
wear-long life-service. 


Commutator Corporation 
4750 Hough Ave., Cleveland, O. 
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Manufacturing 


LELAND GEARED HEAD MOTORS 


Leland geared head motors are built in 
a variety of types—concentric and off- 
set—low and high ratio—horizontal 
and vertical drives. Ratios 


2 to 1 up to 1,000,000 to 1. 


include 


These motors may be obtained in open, 
totally enclosed and totally enclosed 
underwriters approved explosion- 
resisting, intermittent and continuous 
duty and fan cooled types. 


ALSO A GENERAL LINE 


Remember that Leland also builds a 
line of general purpose motors—single 
phase, polyphase and D.C. Ratings ¥g 
to 3 h.p. Frames interchangeable. 


Inform us of your requirement regard- 
less of what it may be and the motor that 
best meets it will be sent for comparison 
and test. 


LELAND ELECTRIC COMPANY 
DAYTON, OHIO 


Canadian 
Address: 


TORONTO 


Cable 
Address: 
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Associations 


Institute of Radio Engineers, at the Novem- 
ber meeting held in New York, announced 
the result of the recently conducted elec- 
tion of officers for the year 1934 as fol- 
lows: President, C. M. Jansky, Jr.; vice- 
president, B. Van Der Pol, Jr., and to fill 
vacancies for directors, A. N. Goldsmith, 
Arthur Bacheller and William Wilson. 


Heating and Ventilating Exposition—Third 
annual exhibition of heating, ventilating 
and air conditioning equipment and meth- 
ods will be held Feb. 5-9 at Grand Central 
Palace, New York, according to Charles 
F. Roth, exposition manager. 


Society of Automotive Engineers will hold 
its annual dinner in New York, Jan. 8. 
Annual meeting will be in Detroit, Jan. 
22-25. John A. C. Warner, secretary, 29 
West 39th St., New York, N. Y. 

American Oil Burner Association, 342 Madi- 
son Avenue, New York, in a prospectus 
entitled “Eleven Years Later,” announces 
completion of floor plans and other details 
of the 11th National Oil Burner Show to 
be held in Philadelphia at the Commercial 
Museum, March 5-9, inclusive. The rapid 
development of the oil heating industry 
has prompted the A.O.B.A. to call this a 
“national” show where previously they 
were described only as “annual” events. 
Morgan J. Hammers, president of the 
A.O.B.A, and chairman of the Oil Burner 
Code Authority, commenting on the forth- 
coming show and convention said: “With 
the industry’s celebration of a Decade of 
Progress at its 10th convention last year 
in Chicago, there ended a period which suc- 
cessively witnessed trial and error, recogni- 
tion, prosperity and depression. Beginning 
with the Philadelphia convention, which 
marks the opening of our second decade, 
the industry appears to be moving into an 
era of greater stability and mass market- 
ing. General recovery, backed by the fact 
that automatic oil heating now has close 
to a million converts, is our reason for 
believing that this industry is to experience 
new high production and sales figures. 
And these will be abetted by the general 
stability and improved business practice 
which we are certain will come to the 
industry through the Oil Burner Code as 
now being actively administered.” 


Radio Manufacturers Association, 1317 F 
Street, Washington, D. C., upon the rec- 
ommendation of the RMA Engineering 
Division, has adopted a “Foreword” for 
its RMA engineering manual of standards 
which provides that—“The adoption of 
standards and recommended practices by 
the Association does not insure users of 
them against liability for infringement of 
patents or proprietary rights and does not 
constitute a recommendation of patented 
commodities. 

“It has been established as a policy of 
the Association that patents do not neces- 
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sarily influence the adoption of standards 
which might relate to patented articles, 
materials or processes.” 

The association has decided to hold 
radio shows in the fall of 1934—one in 
New York and the other in Chicago. The 
exhibitions will include electrical household 
appliances as well as radio. The committee 
in charge will be composed of J. Clarke 
Coit of Chicago, James M. Skinner of 
Philadelphia and Bond Geddes of Wash- 
ington, D. C. 

The RMA Committee on Automotive 
Radio of which Virgil M. Graham, of 
Rochester, New York, is chairman, has been 
active in obtaining data on built-in car an- 
tennas and battery polarity directly from 
the car manufacturers. This work is being 
carried on through the cooperation of R. 
S. Burnett, standards manager of the So- 
ciety of Automotive Engineers. The in- 
formation received is forwarded to the 
members of the committee and as soon as 
all the car manufacturers have supplied 
data, compilation will be made. The com- 
mittee is also considering standardization 
of ignition suppression resistors with the 
idea of eliminating some of the present 
excessive number of types and designs. 
Another project is the formation of a 
joint research sub-committee with S.A.E., 
to study ways and means of simplifying 
radio installations in cars by designing the 
ignition systems for minimum interference 
without additional suppression means. 
The cooperation of several large labora- 
tories in the automotive field has been 
enlisted, and it is expected that within a 
year this work will prove of considerable 
value to both industries. 


American Society for Testing Materials now 
at 1315 Spruce Street announces its re- 
moval to new and larger quarters at 260 
S. Broad Street, Philadelphia, Pa., before 
the first of the year. The society has re- 
cently issued several publications as fol- 
lows: The A.S.T.M. Manual on Presen- 
tation of Data, a 45-page booklet which 
discusses the application of statistical 
methods to the problems of (1) condens- 
ing information contained in a set of ob- 
servations and (2) presenting the essential 
information in a concise form more readi- 
ly interpretable than the unorganized mass 
of original data. Attention is directed 
particularly to quantitative information on 
measurable characteristics of materials and 
manufactured products. A table of squares 
and square roots is included. Fifty cents 
per copy. F 

Another publication, A.S.T.M. Standards 
on Electrical Insulation, contains all of the 
32 A.S.T.M. specifications and tests meth- 
ods covering electrical insulating materials, 
four standard and fifteen tentative meth- 
ods of test and two specifications prepared 
by Committee D-9 and in addition, ten 
specifications covering certain rubber and 
textile materials and a method of testing 
slate. Several of the test methods and 









Association Calendar 














American Society of Mechanical En- 
gineers—December 4-9. C. W. 
Rice, secretary, 29 West 39th St., 
New York. 


American Society of Refrigerating 
Engineers—Annual meeting, Decem- 
ber 6-8, at New Yorker Hotel, 
New York. David L. Fiske, sec- 
retary, 37 West 39th St., New 
York. 

American Institute of Electrical En- 
gineers—Winter Convention, Janu- 
ary 23-26. H. H. Henline, secre- 
tary, 29 West 39th St., New York. 
December meetings : General 
meeting, 13; Power Group, 19. 














American Society of Heating and 
Ventilating Engineers—Annual meet- 
ing, February 5-8, at Hotel Bilt- 
more, New York. A. V. Hutchin- 
son, secretary, 51 Madison Ave., 
New York. 


American Oil Burner Association— 
Eleventh national oil burner show 
and annual meeting, March 5-9, 
Benjamin Franklin Hotel, Phila- 
delphia, Pa. Harry F. Tapp, secre- 
tary, 342 Madison Ave., New York. 














specifications are new ones issued since 
last June as tentative standards. They 
cover flexible varnished tubing, black bias- 
cut varnished cloth tape, asbestos roving 
and thickness tests for sheet and tape. 
Standards adopted this year and given in 
their latest form cover molded materials, 
insulating oils, asbestos yarns and tape, 
tests for resistivity and tolerances and tests 
for electrical cotton yarns. Test methods 
in which revisions were made this year 
cover sheet and tape insulating materials 
(dielectric strength and thickness), com- 
pounds used for splicing cables and filling 
potheads, untreated paper, varnished cloths 
and cloth tapes and grading natural mica 
(size, commercial quality and thickness). 
Other widely used A.S.T.M. standards re- 
lating to electrical porcelain, varnishes, 
tests for power factor and dielectric con- 
stant, laminated sheet materials, pasted 
mica, friction tape, rubber insulating tape, 
rubber gloves and matting, etc., are given. 
The 1933 report of Committee D-9 also 
included, explains the changes in the stand- 
ards under its jurisdiction, points out the 
need for the new tentative specifications 
and methods, and details the many research 
activities sponsored by the several sub- 
committees, 242 pages, $1.25 per copy. 


Machinery and Allied Products Institute, 228 
North La Salle St., Chicago, Ill., has ap- 
pointed an executive committee of thir- 
teen members, which will speak for com- 
panies and machinery trade associations 
representing a combined payroll of more 
than 180,000 skilled workers, according to 
John W. O'Leary, president. 

George H. Houston, president, Baldwin 
Locomotive Works, Philadelphia, Pa., and 
spokesman for the American Steel Tire 
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e World’s Fine 
Small Motors 


In every detail of their con- 
struction Dumore Fractional 
Horse Power Universal Motors 
are the finest available. They 
can be supplied in any size 
up to % H. P. and can be 
adapted to a wide variety of 
applications. Regardless of 
what your requirements may 
be, ask for technical data 
regarding the construction 
and performance of Dumore 
motors before deciding. 

DUMORE COMPANY 


35 Sixteenth St., Racine, Wis. 
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Motors that won't stay on the job without requiring 
extra maintenance and protection have no busi- 
ness operating in atmospheres laden with dust, fil- 
ings, fumes, moisture, etc. . . . The ordinary open 
type motor is all right in its place, but where de- 
structive agencies are present in sufficient quan- 
és tity to cause motor shutdowns and shorten the life 
CAPACITORS (oil impregnated) of motors, Wagner totally-enclosed fan-cooled 
| (Type CP) motors should be used. As the accom- 
wr a sketch shows, these motors are specially 
f C : M uilt to operate under such conditions. The motor 
Or apacitor otors proper is housed in a frame which has no open- 
| ings. Moisture cannot come in contact with the 
Oo ful , rotor and the stator. . . . These motors are espe- 

ur many years successful experience 4s . . . 
manufacturers of capacitors for the cor- cially desirable for machine-tools that must con- 
rection of power factor thoroughly tinue in operation, as their use prevents frequent 
qualifies us in the Capacitor Motor field. shutdowns for cleaning, repairing and replacement. 
Let us solve your capacitor problems . .. To eliminate avoidable shutdowns of motors, use 
Wagner totally-enclosed fan-cooled motors. For 


Other complete description, ask for Wagner Bulletin 174. 
ACME WIRE MAGNET WIRE — COILS 


Products VARNISHED INSULATIONS W. ms sill 
THE ACME WIRE CO. | 6400 Plymouth Avenue, Saint Louis,US.A. 


New Haven, Conn. MOTORS-TRANSFORMERS-FANS-BRAKES 
Branch Offices in Principal Cities L233-2 


















































































































































































































































































































































































































































































































































































































































Manufacturers Association; Harold C. 
Smith, president of the Illinois Tool 
Works, Chicago, IIl., spokesman for the 
Metal Cutting Institute; C. S. Wagner, 
president of the National Equipment 
Corp., Milwaukee, Wis., and representa- 
tive of the Concrete Mixers Manufactur- 
ers Institute; and A. M. Mattison, presi- 
dent of the Mattison Machine Works, 
Rockford, Ill., spokesman for the Asso- 
ciation of Manufacturers of Woodwork- 
ing Machinery, are on the committee. 


The other nine members are: I. N. 
Beeler, Ames Iron Works, Syracuse, 
N. Y., representing the Steam Engine 


Manufacturers Association; J. G. Bene- 
dict, Landis Machine Co., Waynesboro, 
Pa., representing the National Machine 
Tool Builders Association; P. C. Brooks, 
vice-president, Fairbanks, Morse and Co., 
Chicago, IIl., representing the Scale and 


Branch Offices 


Westinghouse companies 


in New York, in- 
cluding the Westinghouse Electric & Manu- 
facturing Co., Westinghouse Electric Inter- 
national Co., Westinghouse Electric Elevator 


Co., and Westinghouse Lamp Co., have moved 
the New York executive and sales offices to 
the RCA Building, 30 Rockefeller Plaza. 


Ex-Cell-O Aircraft & Tool Corp., 1200 Oak- 
man Blvd., Detroit, Mich., has appointed John 
E. Figner as representative for the Ex-Cell-O, 
Continental Tool and Krueger-Wayne Tool Di- 
visions in the Pittsburgh territory, with head- 
quarters at 6388 Penn Ave. 


Inland Steel Co., Chicago, Ill., announces that 
M. Castle & Co., Chicago, have been ap- 
pointed its exclusive sales representatives for 
the Pacific Coast, to handle the sales of the 
company’s products through Castle’s Los 
Angeles, San Francisco and Seattle offices. 
Fred E. Bynum, Oklahoma City, Oklahoma, and 
formerly associated with the Gu!f States Steel 
Co., has been employed by Inland Steel to be 
affiliated with its St. Louis office covering 
Oklahoma and Arkansas. 







Late 


Royal Electric Co., Avon, Mass., has bought 
the Davis-Jones Insulated Wire Co., Providence, 
is ee 


Arrow Conduit and Fittings Corp. formerly at 


300 Meserole St., Brooklyn, N. Y., has removed 
to 419 Lafayette St., New York. Telephone, 
Algonquin 4-5575. 

Brockway Motor Co., Cortland, N. Y., has 


announced its entry into the electric truck field 


with models that are interchangeable in parts 
with corresponding series in the company’s 
gasoline truck line. Hugh Forman will head 
the electric truck division of the company. 

Westinghouse Electric Elevator Co. has pur- 
chased the elevator business of the Consoli- 
dated Steel Corp., Los Angeles, Cal. West- 
inghouse offices are being established in Los 
Angeles to operate the new business. 


Breuer Electric Mfg. Co., 852 Blackhawk St., 
Chicago, Ill., announces a new portable electric 
blower, Model 10 Tornado, for blowing dust out 
of motors and machines. It comprises a specially 
designed fan giving a 46% in. water lift and is 
run by 1-hp. ball bearing motor. 
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Balance Manufacturers Association; W. C. 
Dickerman, president, American Locomo- 
tive Co., New York, representing the 
Diesel Engine Manufacturers Association 
and the Railway and Industrial Spring 
Association; Robert E. Friend, president, 
Nordberg Mfg. Co., Milwaukee, Wis., rep- 
resenting the Hoist Builders Association; 
Russell C. Jones, vice-president, Griscom- 
Russell and Co., New York, representing 
the Heat Exchange Institute; D. C. Keefe, 
executive vice-president, Ingersoll-Rand 
Co., New York, representing the Com- 
pressed Air Institute; C. E. Searle, execu- 
tive vice-president, Worthington Pump and 
Machinery Corp., Harrison, N. J., repre- 
senting the Hydraulic Institute; and 
George P. Torrence, president, Link Belt 
Company, Chicago, Ill., representing the 
Association of Conveyor and Material 
Preparation Equipment Manufacturers. 






and Agencies 


Louis Allis Co., Milwaukee, Wis., announces 
the appointment of four new members to its 
sales organization: C. F. Cate, 212 North Third 
Street, Albuquerque, New Mexico, has been ap- 
pointed representative for the state of New 
Mexico; Robert B. Soderberg will represent the 
company in Connecticut with headquarters at 
196 Palm Street, Hartford; N. O. Lawyer has 
joined the sales organization working out of 
the New York office, Room 385, 50 Church 
Street; G. W. Conner, Cincinnati office, 1124 
Chamber of Commerce Building. 


B-L Electric Mfg. Co., St. Louis, Mo., reports 
that B. J. Fitzner, located at 153 E. Elizabeth 
Street, Detroit, Mich., is acting in the capacity 
of manufacturer’s agent for its line of recti- 
ficrs and automotive battery chargers in the De- 
troit territory. The company is desirous of 
securing new products. particularly in the 
automotive and electrical field, which it would 
either manufacture, at its St. Louis plant, or 
which could be manufactured by some other 
company and distributed by its sales organiza- 
tion. 





News 


Electra Mfg. Co., 2537 Madison Avenue, Kan- 
sas City, Mo., is making a line of replacement 
starter switches and battery cables, also igni- 
tion terminals and clips. The latter two items 
are sold to manufacturers. Another product of 
the company is a new generator current control, 
which works magnetically, cutting a resistance 
in and out of the automotive generator field 
circuit so that the current cannot rise above or 
below the rate at which it is adjusted. 


General Regulator Corp., 2608 Arthington St., 
Chicago, Ill., recently annognced a dual air 
ventilator with patented fan blades mounted 
with Westinghouse motor, in panel for top of 
window ventilation. Also made in _ built-in 
wall type. This company is also producing, under 
the name Murray & Nickell Mfg. Co., same 
address, the Murnick humidifier and air washer, 
portable unit handling approximately 40 cubic 
feet of air per minute. Operates on 110 volts, 
60 cycles A.C. and consumes 34 watts; dimen- 
sions 11 x 11 x 16% inches, shipping weight 10 
pounds. The machine is built of copper, brass 
and linen except for the motor field pieces and 
support. The motor is especially treated against 
rust and is equipped with stainless steel shafts. 
Six feet of rubber cord and plug are provided. 








Bellman Burglar and Fire Alarm Co., 418 
Olive Street, hockford, Llil., announces several 
new alarm systems; one in which the touching 
of wires will start an aiarm gong and turn on 
a spotlight or other lights in the building, the 
other system comprising a special floor matting 
about .015 thick, which when piaced under rugs, 
linoleum or in other places within the building 
and stepped upon turns on the lights and oper- 
ates alarm. This company also has a fire alarm 
system that can be set for any temperature, 
with adjustable units, with .010 wire running 
along ceilings, walls and other surfaces, that 
contracts and expands with temperature changes. 


General Electric Co., Schenectady, N. Y., an- 
nounces the following new items: a_ portable 
5-amp. Tungar battery charger (No. 26A1), pro- 
vided with a special connector permanently con- 
nected between the battery and the receptacle 
for readily mounting on automobile (newly de- 
veloped Tungar bulb is used and there are no 
switches or adjustments) ; a shell globe for flood- 
lighting comparatively low buildings—the front 
surface is of clear glass, the rest of the globe 
being coated with a ceramic enamel which acts 
as a reflecting surface and diffuser for the small 
amount of light passing through the rear 
(lamps as high as 10,000 lumen rating may be 
used with this new globe); ‘‘Modernette” elec- 
tric range (from the specialty appliance sales 
dept. in Cleveland) has three Hi-speed Calrod 
surface units with two interchangeable open 
coil oven units, with automatic temperature 
control and occupies a floor space 18 by 22 in., 
overall height 46% in., and may be placed 
against the wall and set flush with cabinets— 
designed for small apartments where kitchen 
—— is limited and can be built in on all four 
sides, 


Obituaries 


J. P. Millwood, chief chemist of the Okonite 
Company, Passaic, N. J., since 1915, died Sept. 
24. 


Joseph W. Davis, the Ohio representative of 
Synthane Corporation, Oaks, Pa., died at his 
home in Cleveland, Oct. 21. 


Henry G. Pierson died Oct. 13, at East 
Orange, N. J. He was 70 years old. Until four 
years ago, when he retired, Mr. Pierson was 
chairman of the board of directors of Foote, 
Pierson & Co., Inc., manufacturers of electrical 
communication equipment. 

The company was founded by Mr. Pierson and 
his associates in 1895 as a successor to another 
concern of which Mr. Pierson’s father, the late 
Edward M. Pierson, was once superintendent. 

Mr. Pierson was a member of the Engineers 
Club of New York. 


Edward D. Kilburn, formerly vice-president 
and general sales manager of the Westinghouse 
Electric & Manufacturing Co., died Oct. 4 in 
New York City, in his 59th year. For many 
years Mr. Kilburn had been prominent in the 
electrical industry. He became identified with 
the Westinghouse organization in 1906. He was 
a member of the A.I.E.E. 


Hernand Behn, president of the International 


Telephone and Telegraph Company., died Oct. 
7, in France. He was 53 years old. 

In 1928 Mr. Behn and his brother, Col. 
Sosthenes Behn, purchased the boyhood home 


of André Marie Ampére, at Polymeux, near 
Lyons, and presented it as a gift to the French 
Society of Electricians. The house, which was 
turned into an electrical museum, was dedicated 
on June 2, 1928, with addresses by a number of 
prominent French scientists. 


Newton A. Wolcott, president of the Packard 
Electric Co., Warren, Ohio, died Oct. 13, at the 
age of 58. Mr. Wolcott developed the Packard 
Co. from a small industry to the largest manu- 
facturer of automobile cables in the country. 
In April, 1932, the company was purchased by 
the General Motor Corp., with Mr. Wolcott con- 
tinuing as the active head. In the Fall of 1903 
Mr. Wolcott entered the employ of the Packard 
Electric Co. as a designing engineer. Three 
years later he was made manager of the com- 
pany, in 1909 treasurer, and in 1916 president. 


Henry Herman Westinghouse, chairman of 
the board of directors of the Westinghouse Air 
Brake Company, died Nov. 18 at Goshen, N. Y. 
He was 80 years old and is survived by his 
widow, one daughter and two grandchildren. 

H. H. Westinghouse, who was the last sur 
viving brother of George Westinghouse, inven- 
tor of the air brake, invented the single-acting 
steam engine in 1883 and when he had patented 
and developed it he organized the Westing- 
house Machine Co. The engine was an impor- 
tant factor in the success of the electric power 
industry. In 1885, in association with William 
L. Church, Walter G. Kerr and I. H. Davis, 
he formed the engineering firm of Westinghouse, 
Church, Kerr & Co., and was its president for 
many years. Mr. Westinghouse was also chair- 
man of the board of directors of the Canadian 
Westinghouse Co., Ltd., and a _ director of 
Westinghouse Electric and Mfg. Co. 
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THERMOSTATIC CONTROL 
IS A JOB FOR EXPERTS 


Having introduced the manufacture of 
thermostatic metals into this country 
and since become its largest producer, 
naturally we have pioneered in their 
applications. There is a Wilco THER- 
MOMETAL for every thermal control; 
and our technical help has proved a 
cost-saver for the leading electrical 
manufacturers. 


THE H. A. WILSON COMPANY 
97 Chestnut St., Newark, N. J. 


POINTS: ioe | CHICAGO: 


Platinum 
“Pont 
Alloys 3 9 So. Wabash 


in your heating devices 
equip them with 





LOCC with’ double the LIFE at 
% os i | en) so i oa 
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LENGTH OF LIFE 





made by 


DRIVER~HARRIS COMPANY 


HARRISON, NEw JERSEY 


Manufacturing 


MAIL THE COUPO 
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..»For YOUR copy 


Gives full details and prices on 
Ss. S. W. CUTTING AND GRINDING TOOLS 


Steel burs, drills, rotary files, abrasive points, wheels 
and disks. 


s. S. W. FLEXTOOLS 


Portable flexible shaft driven outfits for performing 
innumerable cutting and grinding operations with the 
above tools. 


| 
'S. S. W. FLEXARMS 


Complete flexible arms for easy attachment to any 
| motor of the proper size. 


Save time and money with these tools 
MAIL THE COUPON —NOW 
The S. S. WHITE Dental Mfg. Co. 


INDUSTRIAL DIVISION 
152A West 42nd St. New York, N. Y. 


Send me a copy of CATALOG TA. 
NAME 

| COMPANY ‘ 

| ADDRESS 


|152A CITY.. 
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For twenty years “AMERICAN” 
magnet wire and coils have been 
helping to build better electrical 
machines, appliances and devices. 
The most exacting requirements 
have been met; uniform quality, 
quick shipment and better prices 
have spoken for themselves. 
They will do so now, if you will 
let us quote you. 













We Also Manufacture: 


Bare, Enameled, Cot- Automobile Wire and 
2 and Silk Covered Assemblies 
re 
Antenna and neti. Saghtee and Stranded 
ciator ‘ire 
Ignition, Radio and Rubber Covered Wire 
Relay Coils Vega ‘“Chromoxide” 
Special Rolled Shapes Refractory 





























AMERICAN ENAMELED [fae 
MAGNET WIRE COMPANY [al 
Port Huron, Mich. 
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Efficient, trouble-free transformers require 
careful, experienced engineering and spe- 
cial manufacturing facilities which ACME 
has developed over many years of 
specialization. Whether you use standard 
transformers or transformers of special 
electrical characteristics or mechanical 
limitations, ACME can serve you eco- 
nomically. 


The_ suspension 
type Neon Tube 
transformer illus- 
trated was de- 
veloped by ACME 
to fill a definite 
need for an at- @ 
tractive, noise- 
less, and prac- 
tical transformer 
for Neon Window 
tube installations. 


THE ACME ELECTRIC 
AND MANUFACTURING COMPANY 
1440 HAMILTON AVE. CLEVELAND OHIO 





| Important Announcement 


to the Users of RECTIFIERS 


Illustrating the 


NEW 
Type “H” Units 


B-L 
3 to 120 (4 to 50 
vorrs RECTIFIERS “....: 


Gaeee (Electronic) end Filered) 
for time clocks, burglar alarms, telephones, 
exciter lamps, speakers, signal systems, charg- 
ing batteries, amplifiers, amateur and broad- 
cast transmitting tube filament supply, volume 
indicators, relays, electric fuel pumps, electric 
ergans and many other types of direct current 
equipment. Let our engineers assist you. 
Write for literature 


The B-L ELECTRIC [ica tal Cau 
MFG. COMPANY Jolyon gid] ach cecszencs 
ST.LOUIS, MO, TOE Har coed - pl Spemed 






Vol. 12, No. 6 





Motors, Drives, Controls 


1201. Capacitor Motor. Bulletin No. 514 
describes a new line of capacitor-start, 
single phase motors, two outstanding fea- 
tures of which are built-in capacitor and 
automatic cutout switch. Available in 
sizes from 1/3 to 3 hp., horizontal and 
vertical types. Louis Allis Co. 


1202. Midget Motors. Data sheet M-10 
describes single phase shaded pole induc- 
tion motors for 115 volts, 60 cycles. Two- 
pole unidirectional motors available in 
three midget sizes (less than three inches, 
any dimension). Wiring diagrams, di- 
mension tables and performance charac- 
teristic tables with general description and 
information, also list of uses. Data sheets 
are also available covering other types of 
midget motors including reversing, geared- 
head and four-pole models. Barber-Col- 
man Co. 


1203. Motors and Generators. Booklet, 12 
pages, covering motors, generators, motor- 
generator sets, speed changers, flexible 
couplings and the “Torquemeter,” a de- 
vice used to measure the power of rotary 
machines. Unlike the prony brake, it is 
not subject to the difficulties of maintain- 
ing a constant load nor to the errors of 
the dynamometer, due to windage and 
varying bearing friction. It takes the form 
of a coupling for connecting the shafts of 
the prime mover and the driven machine 
and consists of a helical spring encased in 
a housing in which torsion is indicated by 
a needle moving on a graduated scale. On 
changing load the Torquemeter assumes 
instantly a new position without oscilla- 
tion. A vibroscope reads the deflections 
and a neon lamp flashes once per revolu- 
tion, so that the position of the needle 
may be read with great accuracy. An in- 
troduction to this interesting and well il- 
lustrated booklet traces the history of the 
company since 1888. Crocker-Wheeler 
Electric Mfg. Co. 


Machines and Equipment 


1221. Arc Welding Equipment. 3ulletin 
No. HW-3, “Weld It Well,” 24 pages, 
with details of arc welding sets and equip- 
ment and illustrations of “Hansen” arc 
welders, made in 100, 200, 300, 400, 600 and 
800 ampere sizes. Harnischfeger Corp. 


1222. Electric Heat Treating Furnaces. Bul- 
letin illustrating, the use of electric pot 
furnaces in several well-known plants 
where used for heat treating wire, for 
hardening drill chuck parts, heat treating 
small tools, etc., 4 pages. American Metal- 
lurgical Corp. 


1223. Portable Instruments. Bulletin GEA- 
1784 describes type AP-9 portable volt- 
meters, ammeters, wattmeters and milli- 
ammeters. Illustration and details of four 
carrying cases available for these new 
medium-size instruments are included, also 
a picture and details covering a multi-range 
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PUBLICATIONS 


current transformer, Type PR-1, for ex- 
tending the range of these meters. 
eral Electric Co. 


Gen- 


1224. Measuring Instruments. Bulletin on 
a new type analyzer, indicating volt- 
amperes; kva. on one scale, volts on 
another and kw. on a third. This instru- 
ment is adapted for testing neon signs, 
refrigerators, motors, etc, the kva. and kw. 
allowing for quick computation of power 
factor. A compact testing unit built with 
1, 2, 3 or 4 instruments of any type, 
supplied for plug connection up to 20 
amperes inclusive, higher ranges having 
binding posts. Norton Electrical Instru- 
ment Co. 


Materials and Parts 


1246. Plastic Products. Price List and 
Data Booklet GEA-937C describing three 
types of plastic material, Textolite lami- 
nated, Textolite molded and Cetec cold 
molded, with a short treatise on the types 
and uses of Textolite non-metallic gears 
and a brief discussion on the machining 
of Textolite. The rest of this 36-page 
publication is devoted to cutting charges, 
tolerances and price list of Textolite lami- 
nated. General Electric Co. 


1247. Insulating Materials. Price Book 
No. 46. Descriptions and prices of a great 
variety of insulating materials, mica, pa- 
per, cloth, tape, varnish, etc. 32 pages 
of handy reference, completely indexed. 
Mitchell-Rand Mfg. Co. 


1248. Laminated Bakelite. Broadside deal- 
ing with laminated Bakelite as a gear ma- 
terial and giving in convenient form a 
quick working guide, properties and ma- 
chining instructions in chart form for 
ready reference, with illustration of the 
simplest method of cutting Synthane 
blanks. Synthane Corp. 


1249. Brazing Alloy. Leaflet listing typical 
uses for Sil-Fos alloy, which melts at a 
temperature 300 to 800 degrees lower than 
other commercial brazing or welding 
alloys and brazes copper below the point 
where excessive heat seriously reduces 
strength. A number of electrical equip- 
ment uses are listed, with illustration of 
use on a squirrel cage motor. Handy & 
Harman. 


1250. Resistance Alloys. Hand-book giv- 
ing general specifications and applications 
and other data on Nicraloy, Constaloy, 
Tensiloy and other alloys and pure nickel, 
Svea metal, also enameled wire, cotton or 
silk covered wire, heater pad cord and 
carbonized strip, with completely revised 
data tables listing dimensions, prices, tem- 
perature characteristics and resistance fac- 
tors. 32 pages with index. Walter Gilby 
Alloy Co. 


1251. Screws, Bolts, Nuts. Catalog No. 34, 
illustrated, with complete details and gen- 
eral information on screws, bolts, nuts and 
other standard items; cap, set and machine 






To obtain any of these fill in this 

coupon and mail it to the Editor 

ELECTRICAL MANUFACTURING, 
232 Madison Ave., New York 
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screws, semi-finished nuts, machine, car- 
riage, lag and stove bolts. This 104 page 
book also describes threaded, formed and 
bent wires, rivets and pins, metal stamp- 
ings and washers. Reference tables cover- 
ing tolerances and standards for screw 
threads. Pheoll Mfg. Co. 


1252. Small Gears and Shafts. Leaflets on 
typical jobs in which small gears, worms, 
sprockets, wheels and other mechanisms 
were produced for various manufacturers, 
including a very small armature shaft with 
integral worm for fractional horsepower 
motor, an integral pinion shaft less than 
1 in. in length, a film sprocket, 1 in. dia., 
a special feed roller (another tricky job 
demanding intelligent handling), and a 
pair of 45 deg. helical gears; all represent- 
ing small dimension precision jobs with 
an interesting engineering and precision 
manufacturing story back of each one. 
Mechanical Specialties Mfg. Co. 


1253. Synthetic Resin Plastics. Booklet, 
“The Durez Primer,” illustrates and ex- 
plains seven different applications for 
Durez products. Laminating varnishes, 
resin-impregnated paper, paint and var- 
nish resins, plywood-bonding resins, insu- 
lating varnishes and for casting 
cores, in addition to molding compounds, 
are concisely described, together with the 
industrial applications of each. 
Plastics, Inc. 


resins 


General 


General 


1261. Metal Edge Packing. Portfolio de- 
scribing the Metal Edge method of pack- 
aging, with illustrations of its application 
in merchandising small commodities, in- 
cluding the products of electrical manufac- 
turers. 24 pages in color. Metal Edge 
Packager (Volume 2, No. 3), illustrates 
as “the package of the month” an electric 
tie presser inside of a special box made 
for it. Other electrical appliances and de- 
vices are shown in recent issues of this 
house organ which may be obtained by 
executives interested on receipt of request 
on a business letterhead. National Metal 
Edge Box Company. 


59 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Copies of any of the patents men- 
tioned here may be obtained by 
sending 15 cents for each copy 
wanted to the Editor, ELECTRICAL 
MANUFACTURING, 232 Madison 
Avenue, New York City. Where 
more than five patents are wanted 
at one time the additional numbers, 
beyond five, are ten cents a copy. 


*The patents on motors and motor 

controllers together with those on 

motor-driven devices (where the mo- 

tor drive is part of the patent claim) 

are omitted here but appear group- 
ed on page 33. 








Lighting Equipment 


Metal and 
Character. 


1,928,619. Combination 
Luminescent Tube Display 
Corp., Tonawanda, Zs 

1,928,673. 
terleigh, N.Y 
_ 1,928,705. Parabolic Reflector 
ciated Engineers Co., Chicago. 

1,929,018. Transformer Assembly for Floor 
Lamps (Ultra-Violet). Miller Co., Meriden, Conn. 

1,929,020. Lighting Apparatus for Illumina- 


tion of Signs. Holophane Co., Inc., New York 
City. 


Electro- 
Flexlume 


Light Reflector. L. Nielsen, Wes- 


Sign. Asso- 


1,929,159. Open Type Searchlight. Sperry 
Gyroscope Co., Inc., New York City. 

1,929,295. Are Lamp. J. H. Wagenhorst, 
Jackson, Mich. 

1,929,359. Illusion Device. R. J. Kidd, 
Gibbsboro, N. J., assigned one-half to E. G. 
Clements, Washington, D. 

1,929,825. Iluminable Sprinkler. W. H. 
Requa, Portland, Ore. 

1,929,846. Tracing Device. Multistamp Co., 
Inc., Norfolk, Va. 

1,930,048. Revolving Display Sign. F. B. 
Harding and Bertram L. Palmer, Portland, Ore. 

1,930,081. Light Support. Day-Brite Re- 
flector Co., St. Louis. 

1,930,085. Beacon. General Elec. Co. 

1,930,100. Light oe and Securing Means. 
Day- Brite Reflector Co., Louis. 

1,930,315. Flash bk General Elec. Co. 

1,930,359. Illuminated Sign. D. Hilgenberg, 
Chicago. 

1,930,444. Switch Mounting Bracket. Mc- 
Gill Mfg. Co., Valnaraiso, Ind. 

1,930,504. Illuminated Whistle. W. O. 
Benjafield, New York City assigned one-fourth 
to The Inventions Exploitation Corp., Dover, Del. 

1,930,620. Mechanic’s_ Electric Headlamp. 
H. E. Loveen, Bucyrus, Ohio. 

1,930,735. Terminal Mounting for Lighting 
Fixtures. Hartford Faience Co., Hartford. 


1,930,774. Variable-Color Lamp (Traffic Sienal 
Unit). M. A. Dickey Scherfee, Ferndale, Mich. 

1,930,840. Neon Sign Hook Base. A. H. 
Forger & Co., Los Angeles. 


1,930,927. Lighting Fixture Fitting. The 
Miller Co., Meriden, Conn. 

1,930,993. Lamp Support. L. S. Blodgett, 
East Orange, N. J. 

1,931,100. Indirect Lighting Unit. M. B. 
Beck, New York City. 

1,931,180. Combined Lamp and Ash Recep- 
tacle. D. R. Creecy, Jr., Richmond, Va., as- 


signed _ half to David R. Creecy, Sr., Rich 
eer 


1,931, 203. Insulating Support for Electrical 
Conductors. R. T. Mellor, Jefferson Township, 
Allegheny County, Pa. 

1,931.343. Reflector and Outlet Box. W. 
es New York City, and Em. S. Lewis, Brook- 
yn. 

1,931,448. Reflection Sign. R. H. Noble, 


Selma, Calif., assigned forty-five per cent to W. J. 
Jackson, Kingsburg, Calif. 


1,931,552. Illuminated Telescope Sight. H. 
B. Maris, Washington, D. C. 

1,931,577 Sign. Point-O-Purchase Co., 
Kansas City, Mo. 
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The Month's Electrical Patents 


Here is a complete list of all electrical patents 
for the month preceding publication date.* 


1.932.025. 
We stinghouse Lamp Co. 


Electrode Positive Column Lamp. 


1,932,102. Flash Lamp. Niagara Searchlight 


Ea... Inc., Niagara Falls. 

1,932,132. Locking Means for Electric L ae. 
Cc. W. Cherry, Carmel, Calif. 

1,932,143. Permanent Magnet Support for 
Lamps. Thomas & Skinner Steel Prods. Co., 
Indianapolis, Ind. 

1,932,265. Fixed Focus Lamp Assembly. 
H. A. Douglas, Bronson, Mich. 


1,932,297. Lighting Fixture. Edwd. F, Cald- 
well & Co., Inc., New York City. 

1,932,441, Advertising and Display Sign 
J. C. Black and G. F. Matthews, Los Angeles. 

1,932,509. Luminescent Gas Tubes. Con- 


necticut Tele. & Elec. Corp., Meriden, Conn. 
1,932,510. Socket for Toy Locomotive Head- 
lights. Lionel Corp., New York City. 
1,932,534. Lamp Socket. Corcoran-Brown 
Lamp Co., Cincinnati. 


1,932,572. Sign Lamp ee. Pass & 
Seymour, Inc., Syracuse, N. 

1,933,065. Arc Rak “Lamp. Chicago 
Flexible Shaft Co., Chicago. 

1,933,216. Sign. Joseph Weidenhoff Incor- 
porated, Chicago. 

1,933,511. Lamp Socket. E. B. Manson, 
Corona, N. Y. 

Radio and Electric Apparatus 

1,928,669. Sound Transmitter. E. A. Myers 
& Sons, Mount Lebanon, Pa. 
' 1,928,686. Regulating System, General 
Elec. Co. 

1,928,760. Amplifier System. Nakken Pat- 
ents Corp., Brooklyn. 

1,928,764. Ultra-High Frequency Amplifier. 
RCA, New York City. 

1,928 812. Control Apparatus. Westing- 
house Elec. & Mfg. Co 

1,928,850. Sound Recording and Reproduc- 
ing System. J. Renault de la Croix, New York 
City 

1,928,953. Recording and Reproducing Sound, 
Jones Research Sound Prod., Inc., New York 
City. 

1,928,963. System and Method for Produc- 


ing Rain-Fall or Fog —— Donald W. 


Salisbury. Madison, N. 

1,928,971. Well ies Instrument. Union 
Oil Company, Los Angeles, Calif. 

1.929.027 - 1,929,028 - 1,929,029 - 1.929,030 - 
1,929,031 - 1,929,032. Miessner Inventions, Inc., 
Passaic, N. Y. 

1.929.043. Gas Filled Tube. Electrons, Inc. 

1,929,057. Apparatus for Obtaining D. ; 
— A. C. F. S. Dellenbaugh, Jr., Brookline, 
Mass. 

1,929,067. Frequency Multiplier. Wired 
Radio, Inc., New York City. 

1,929.105. Automatic Photo Printing Appa- 
ratus. H. V. Sperbeck, Ann Arbor, Mich. 

1,929,122. Vapor Space Current Device. 
Raytheon, Inc., Cambridge, Mass. 

1.929.123. Gaseous Conduction Method and 
Apparatus. Raytheon, Inc., Cambridge, Mass. 

1,929,124. Space Current Device. Raytheon, 
Inc., Cambridge, Mass. 

1,929,143. Thermionic Cathode Lamp and 
— of Operating the Same. General Elec. 

0. 

1,929,273. Door Operating Controlled by 


Interception of Lightbeam. General Elec. Co. 


1,929,369. Electrical Discharge Device. 
General Elec. Co. 

1,929,400. Light Relay Comnass for Direc- 
tion and Indication. F. Schulte, Phila. 

1,929,569. Sound Amplifier. American 
Tele. and Tele. Co., New York City. 

1,929,570 Protective Device. American 


Tele. and Tele. 
1,929,571. 
ratus. 


Co., New York City. 


Flectric Power Converting Appa- 
General Elec. Co. 


1,929,589. Electrical Maidtiienlon of Col- 
ored Pictures. H. William Joy, Brooklyn. 

1,929,661. Electron Tube. Electrons, Inc. 

1,929,667 - 1-929,668. Indicating Device. 
RCA, New York City. 

1,929,699. Audion Valve Structure. A. 
Loppacker, Bloomfield, N. J. 

1,929,720 - 1,929,721 - 1,929,722 - 1,929,723 - 
1,929,724 - 1,929,725 - 1,929,726 - 1,929,727 - 
1,929,728 - 1,929,729 - 1,929,730. Electric Valve 
Converting Apparatus. General Elec. Co. 

1,929,752 Variable Frequency Oscillator. 
0. E Marvel, Grand Rapids, Mich. 

1,929,859. Photo-Electric Cell Controls for 


Highway Barriers. 





J. B. Strauss, San Francisco.trai City, Pa. 








1,929,874. 


s Prevention of Parasitic Oscilla- 
tions. RCA, New City. 
1,929,878. Microray Wavemeter. Interna- 


tional Communications Lab., Inc., Newark, N. J. 


1,929,928. Sound Reproducing System. 
RCA, New York City. 

1,929,939. Radio Receiving System. Wired 
Radio, Inc., New York City. 

1,929,947. Cable Signal Repeater. Western 
Union Telegraph Co., New York City. 

1,930,029. Remote Controlled Radio Recep- 
tion. Radio Inventions, Inc., New York city. 


1,930,046. System for the Transmission and 
Reception of Radiant Energy. J. H. Hammond, 
Jr., Gloucester, Mass. 

1,930,070. Electric Discharge Tube. 
Elec. Co., New York City. 

1,930, 083- 1.930,084. Starting Apparatus for 
Electric Discharge Devices. General Elec. Vapor 


General 


Lamp Co., Hoboken, N. J. 

1,930,086. Gaseous Electric Apparatus and 
Starting Mechanism Therefor. General Elec. 
Vapor Lamp Co., Hoboken, N. J. 

1,930,087. Apparatus for and Method of 
Operating Gaseous Electric Discharge Devices. 
General Electric Vapor Lamp Co., Hoboken, N. J. 

1,930,088. Electrical Discharge Device. Gen- 


eral Elec. Vapor Lamp Co., 
1,930,089 - 1,930.090. 
charge Device. 


Hoboken, N. J. 
Gaseous Electric Dis- 
General Elec. Co. 


1,930,097. Electric Discharge Tube for 
Emitting Rays. General Elec. Co. 
Re ar: eae Vapor Lamp System. General 
Elec. Co. 

1,930,122. Gaseous Electric Discharge Device. 
General Elec. Co. 

1,930,123. Electric Discharge Apparatus. 
General Elec. Co. 

1,930,127. Circuit for Gaseous Electric Dis- 
charge Devices. General Elec. Co. 

1,930,132. Gaseous Electric Discharge De- 
vice. General Elec. Co. 


1,930,137. Apparatus for Varying Illumina- 
tion. Eastman Kodak Co., Rochester, N. Y. 
1,930,147 - 1,930,148 - 1,930.149 - 1,930,150. 
Goeees Electric Discharge Device. General 
ec Oo. 


1,930,159 - 1,930,160. Remote Control Sys- 


tem for Radio Instruments. W. P. Crilly, Los 
Angeles. 

1,930,165. High Current Filter. RCA, New 
York City. s 

1,930,186. Sound Reproducing Device. 
Temnle Corp., Chicago. 

1,930,246. Svnchronizing System. Western 
Elec. Co., Inc., New York City. 

1.930.267. Testing and Adjusting Device. 
Bell Tele. & Tele. Lab., Inc., New York City. 

1.930.269. Inductance Device. Bell Tele. 
Lab. Inc., New York City. 


1,930,302 - 1,930.303. 
ing Svstem. 


Electric Valve Convert- 
General Elec. Co. 


1,930.339. Amplifier. General Elec. Co. 

1.930.458. Oscillation Generator. C. A. Cul- 
ver, Northfield, Minn. 

1,930 499. Oscillation Generator. Westing- 
house Elec. & Mfg. Co. 

1,930,518. Electrostatic Loud Speaker. 
Westinghouse Elec. & Mfg. Co. 

1,930.523. Amplifying System. Westing- 
house Elec. & Mfg. Co. 

1,930,524. Power Tube Supporting Struc- 
ture. Westinghouse Flec. & Mfg. Co. 

1.930.536. Oscillation Generator. Westing- 
house Elec. & Mfg. Co. 

1,930.541. Photecell and Circuit. Westing- 


house Flec. 
1,930,576. 
Oakland, Calif. 


& Mfg. Co. 


Loud Speaker. Magnavox Co., 


1,930,577. Loud Speaker Mounting. Mag- 
navox Co., Chicago. 

1,930,578. Electrolytic Condenser. Magna- 
vox Co., Fort Wayne, Ind. 


1,930,600. 
Support. 


Diaphragm Coil and Terminal 
Magnavox Co., Fort Wayne, Ind. 


1,930,672. Electrical Circuit for Radio Re- 
ceivers. RCA, New York City. 

1,930.691. Superheterodyne Receiver. RCA, 
New York City. 

1,930,713. Vacuum Tube Structure. Heintz 
& Kaufman, Ltd., San Francisco. 

1,930,714. Inductance Connecter. Heintz & 
Kaufman, Ltd., San Francisco. 

1,930,724. Electrical Condenser. Radio 


Condenser Co., Camden, N. J. 


1,930,784. Current Control. Hazeltine Corp., 
New York city. 
1,930,865. Radio Junction Box. H._P. 


Statler, L. F. Kearney and M. H. Baylor, Cen- 
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MERCOID ; S T FE E i 
QUTSED THE WORLD oy | 


ARE — sige | ‘a - alae 
| for Every Electrical an 
rt | TW CHAE ( | Manufacturing Purpose 































(Also Copper and Brass) 


In Stock for Immediate Shipment 


We have been specializing more and more in the 


e finer steel products used by the electrical manufac- 
Binet tee >> turing and allied industries. All of these steels are 

































































































' available for immediate shipment from our nearest 
, Thousands upon thousands of Chace Bi- plant. 
metal formed units have been supplied to | Write for the Ryerson Stock List 
; meet Mercoid’s rigid specifications—not 
: one Chace unit has ever been rejected. Ac- 
i curacy, consistent uniformity and depend- | JOSEPH T. RYERSON & SON, INC. 
able operation under all conditions are the Plaats oti Ciilides Bllieutia:-Sa: Bente 
f results of strict adherence to known, proven nn a : P 
engineering and plant practices. 1200° F. Cincinnati Detroit Cleveland Buffalo Boston 
- without distortion. Consult our Eng. Dept. Philadelphia Jersey City 
regarding your specific problem. 
. SHEETS, STRIPS OR FORMED 
1 
W.M. Alebeds ae OF 
'- | 6 OR.) Beard 
\- 
. ] iT 
i wre WATER TEST 
: 
s Convincing proof of the superiority of 
, ce IRC Power Wire Wound Resistors under 
. moist, highly humid conditions may he 
had by placing them in hot water for | 
o 15 minutes. Compare them with other | 
wire wound units. Not only will IRC’s | 
show no change in value but their tough | 
cement coating will not be touched. | 
IRC Resistors in your product eliminate | 
t- replacements—lower original costs. Write 
for complete catalog. | 
1- INTERNATIONAL RESISTANCE CO. | 
2100 Arch St., Philadelphia, Pa. 
. In Canada: 74 Wellington St. W., Toronto, Ont. | 
r. 
:- 
* 
:- 
B Long Life Send for our 
SIMPLIFIED Send for one 
Uniform Resistance eating-Unl 
: Calculator 
Even Stretch 
; SOLDERING and Catalog-IJ 
1 Always Dependable 
a P ee 
Don't waste costly solder Make CHROMEL the snneetien ont ieee 
- by overheating: The Preferred Resistor DETROIT 
A, temperature of Sta- 
tz No. 648 Warm Electric Solder 
2% Ib. cap. Pots is just right. 
- No. Lbs. Watts heb | ! L BS 
io 648 2% =+$..210 $15.00 
>, 649 5 303 16.50 ta-Wacm 
P. 650 10 495 18.50 ELECTRIC CO. 
n- 651 20 633 25.00 Ravenna, Olle en ne ae 



























































































































1,930,868. Transmitting System. J. A. Wil- 1,931,878. Sound Reproducer. Western Elec. i 
loughby, Cambridge, Mass. Co., Inc., New York City. 7 ' Switches 
_ 1,930,898. Program Transmission, Bell 1,931,980. Direction Finding System with 1,928,629. Connecting Switch for High Fre- 
Tele. Lab. Inc., New York City. Microrays. International Communications Lab., quency AC on Ajax Electrothermic Corp., 

1,930,905. Piezo Electric Apparatus. West Inc., Newark, Ewing, N. 
ern Elec. Co., New York City. 1,931,981. Resistor. Hardwick, Hindle, 1,928,635. High Tension Switch. Line Ma- 

1,930,912 Sound Reproducer. Western Ele« Inc., Newark, terial Co., South Milwaukee, Wis. 

Co., Inc., New York City. ; 1,931,987. Electron Discharge Tube. RCA, 1,928,638. Toggle Snap Switch. Harvey 

1,930,915. Acoustic Device. Bell Tele. Lab New York City. Hubbell, Inc., Bridgeport, Conn. 

Inc., New York City 1,932,077. Space Current Device. West 1,928,691. Plunger Switch. E, B. Huddle 

1,930,924. Harmonic Selector Circuit for inghouse Elec. & Mfg. Co. son, Santa Fe, N. M. 

Frequency Multipliers. W. F. Curtis, Washing 1,932,078. Television Lamp. Westinghouse 1,928,722. Electromagnet Switch. Oaks 
ton, D. C. Elec. & Mfg. Co. Prod. Corp., North Chicago. 

1,931,012. Illuminated Means for Regulating 1,932,085. Vacuum Tube Operated’ on 1.928.846. Solenoid Switch. Eclipse Avia 
Tone Quality of a Receiver. United Research Alternating Current. B. Phelps, Jamaica, N. Y. tion Corp., East Orange, N. J. 

Coors, 1 ik CR Y. 1,932,155. Modulation System. C. A. Cul- 1,928,907. Heater Control Switch. Electro 

1,931,025. Sound Film Recording Apparatus, ver, Northfield, Minn. master, Inc., Detroit. 

Elec. Research Products, Inc., New York Ci 1,932,171. Radio Apparatus. J. A. Bricker 1,928,940. Switch. Allen-Bradley Co., Mil- 

1,931,028. Piezo Electric Relay. Bel ” W. H. Stucker, Canton, O. waukee. , 

Lab. Inc., New York City 1,932, 232. Radio Receiving Set. RCA, New 1,929,022. Switch with Fixed and Movable 

1,931,035. Switching Apparatus for Sound Y rk City Housings on Base Plate, C. A. Good, Oakland 
Reproducing Systems. Electrical Research Prod 1,932,253. Television System. Bell Tele. (Calif. 

Inc., New York City Lab., Inc., New York City. 1,929,049. Disconnecting Switch. H B 

1,931,043. Electrical Impedance Device. 1,932,27 2 Extended Winding Rectifier. Gen Austin, Narberth, Pa., assigned one-half to G. A. 
Western Elec. Co., Inc., New York City eral Elec. Co sia Somerville, N. J. 

1,931,046. Sensitometry in Film Sound Re 1,932,328. Condenser Frame Construction. 1,929,114, Automatic Break Web Switch 
cording System. Electrical Research Prod., Inc., General Instrument Corp., New York City. and Cutter. C. J. V. Hentschell and G. H. 
New York City. 1,932,343. Radio Loud Speaker Cabinet. Wheldon, Minneapolis, Minn. 

1,931,063. Signal Transmission System. Bell Philadelphia Storage Battery Co., Phila. 1,929,155. Vacuum Switch. Westinghouse 
Tele. Lab. Inc., New York City. 1,932,373. Discharge Tube Circuit. Gen- Lamp Co., Bloomfield, N. 

1,931,069. Electroresponsive Apparatus. Get eral Elec. Co. _ 1,929,170 Vertical Type Mercury Switch. 
eral Elec. Co. 1,932,448. Conidal Adapter for Microray Westinghouse Lamp Co., Bloomfield, N. J. 

1,931,082. Regenerative Radioreceiver. RCA Transmission Lines. International Communica- 1,929,293. Electrical Switchgear of the Draw 
New York City. ce : tions Lab., Inc., Newark, N. J. ‘ ’ Out Type. General Elec. Co. 
oe 1,931,127. Fault Responsive Apparatus 1,932,459. Loud Speaker. Patent Eng. Corp. 1,929,311. Key Operated Switch. Arrow- 
vagah2 — Co. PR Nica Wired oem Speaker Amplifier. Patent En- Hart & Hegeman Elec. Co., oe Conn. eo 

31,235 Sound Reproducing System ired gineering Corp. 929.492 S earttes lax Mfg. Co., Chi- 
Radio, Inc., New York City 1,932,461. Loud Speaker. Patent Eng. a Cyiteh. Yeuky Se 

x 931,236. Art of Sound Reproduction and Corp P ; j 1.929 545 Snap Switch and Actuator. H. A 
Distribution. Communication Patents, Inc., New 1,932,476. Frequency Translating Circuit. 4 -/olq’ Menomonee Falls, Wis. 

— pi Flectronic Tut hia aos We ; tn hn aga F Ley , — : York i in 1,929,606. Thermostatic Switch. Minneap 
Qian of ies ee eeatene, ae tns i Sees ae ‘aa oneeatine as R. none olis-Honeywell Regulator Co., Minneapolis, Minn. 

1,931,299 Gaseous Conduction Apparatus. General Apparatus Corp., New York City. a, —— _ Tool Switch. Wap 
Raytheon, Inc., Cambridge, Mass. 1,932,581 Microphone. Radio Television Pat, inc., Fitts See 9 _ M. H. Rhodes, Inc 

1,931.312 Pillow Speaker. L. Arnson, New Indu *s Corp., Boston. sacieaenh” Goats Switch. M. ; —_— te 
York City 1,9 88. Volume Control System. Ameri , ' oa : 

1,931,338. Oscillator - Modulator Circuit. can’ Tele. and Tele. Co.. New York City. 1,929,900. Push Button Switch. Leviton 
Hazeltine Corp., New York City 1,932,589. Frequency Translating Device. Mfg. Co., Inc., Brooklyn. j Di 

1,931,530. Electron Tube Oscillator System American Tele. and Tele. Co., New York City 1,929,983. E _ Cell-Enclosed Switch and ng 
J. B. Dow, Alexandria, Va. 1,932,606. Gas Filled Discharge Tube Con- connecting Switch. Condit Elec. Mfg. Corp., 

1,931,558 Vacuum Tube Voltmeter. M. S trol System. American Tele. and Tele. Co., South Boston. ei din ee 
Sanders, Bristol, Va. New York City 1,930,047. Limit Switch. Westinghouse 

1,931,596. Coupling Circuit Control. Hazel- 1,932.637. Vacuum Tube. Associated Elec Elec. & Mfg. Co. : ‘ me . 
tine Corp., New_York City. Lab., Inc., Chicago. 1,930,093-1,930,094. Electric Switch. Gen- 

1,931,624. Remote Control for a Radio Re- 1,932,640. Transformer Winding. RCA, eral Elec. Co. : 
ceiver. Delco-Remy Corp., Anderson, Ind. New York City. 1,930,435. Mercury Switch. General Elec. 

1,931,625. Signal Suppressor for Automo 1,932,645. Amplifying Apparatus. Thomas Vapor Lamp Co., Hoboken, N. J. 
tive Radio Receiver. General Motors Corp., De A. Edison, Inc., West Orange, N. J. 1,930,700. Pilot. Rudy Furnace Co., Do- 
troit. 1,932,650. Resistance. International Re- wagiac, Mich. . . 

1,931,630. Four-Electrode Tube. RCA, _ sistance Co., Phila 1,930,962. Electric Switch and _ Operating 
New York City. 1,932,668. Automatic Control for Radio In- Mechanism Therefor. Condit Elec. Mfg. Corp., 

1,931,647. Process for Introducing Active struments. E. A. Lefebre, Brooklyn. South Boston. 3 
Metal into a Vacuum Tube RCA, New York 1,932,677. Thermionic Device. Patent Engi- 1,930,980. Variable Elec. Resistor and 
City. neering Corp. Switch. H. C. Maibohm, Sandusky, O. ; 

1,931,648. Push-Pull Amplifier. RCA, New 1,932,766. Remotely Controlled Radio and 1,931,238. Thermal Switch. Minneapolis- 
York City. Pho nograph System. Bludworth, Inc., New York Honeywell Regulator Co., Minneapolis, Minn. 

1,931,656. Control Apparatus. RCA, New City. 1,931,310. Lamp Indicating Device for Wall 
York City. 1,933,109. Vacuum Tube Electrode. Goat Switch. W. E. Wegner, Denver, Colo., assigned 

1,931,658. Incandescent Anode Lamp. Jen- Radio Tube Parts, Inc., Brooklyn. one-half to E. A. Davis, Denver, Colo. 
kins Lab., Washington, D. C. ; 1.933.110. Electron Discharge Device. Hy- 1,931,319. Operating Mechanism for 

1,931,677. Variable Condenser. RCA, New’ grade Sylvania Corp., Salem, Mass. Switches. Bulldog Elec. Prod. Co., Detroit, 
York City. 1,933,148. Volume Control. Delco-Remy Mich. : 

1,931,680. Radio Direction Finder. Gen- Corp., Anderson, Ind. 1,931,483. Double Pole Handle Switch. Al- 
eral Elec. Co. 1,933,153. Radiosignaling. A. W. Slaght, bertson & Co., Inc., Sioux City, Iowa. : 

1,931,681. Sound Reproducer. RCA, New San Jose, Calif. 1,931,827. Test Switch, T. J. Newman, 
York City. 1,933,261. Electric Shield. Bell Tele. Lab., Canton, Ohio. } 

1,931,737. Electron Tube with Electromag- Inc., New York City. 1,931,914. Magnetically Operated Switch. 
netic Grid Control. Isidor Goldberg, New York 1,933,267. Sound Recording System. Elec- Allen-Bradley Co., Milwaukee, Wis. 

City. trical Research Prod., Inc., New York City. 1,931,915. Switch Operating Lever. Allen- 

1,931,763. Current Measuring Device. The 1,933,321. Radio Antenna. V. F. Emerson, Bradley Co., Milwaukee, Wis. 

Radio Prod. Co., Dayton, Ohio. Philadelphia, Pa., and W. L. Edison, Wilming- 1,932,126. Switch Mounting for Tubular 

1,931,853. Radio Direction Finding. Bell ton, Del. Appliance Handle. B. F. Sturtevant Co., Hyde 
Tele. Lab., Inc., New York City. 1,933,329. Electric Discharge Device. Gen- Park, Mass. ; 

1,931,866. Gain Control Circuits. Bell Tele. eral Elec. Co. 1,932,127. Switch. Delta-Star Elec. Co., 
Lab., Inc., New York City. 1,933,343. Electrode. General Electric Co. Chicago. : 2 

1,931,873. Frequency Control System. Bell 1,933,392. Television Transmitting System. 1,932,352. Flashlight Switch. Scovill Mfg. 
Tele. Lab., Inc., New York City. G. T. Schmidling, Chicago. Co., Waterbury, Conn. 

1,931,874. Electron Discharge Device. Bell 1,933,396. Gaseous Conduction Apparatus. 1,932,367. Switch. Harry A. Douglas. 
Tele. Lab., Inc., New York City. Raytheon, Inc., Cambridge, Mass. Bronson, Mich. s 

1,931,877. Testing System for Space Dis- 1,933,402. Double Band Receiver. Hazeltine 1,932,966. Lever Snap Switch. Trumbull 
charge Devices. Bell Tele., Inc., N. Y. C. Corp., New York City. Elec. Mfg. Co., Plainville, Conn. 
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Know the fundamental structure afterwards.'— T. D. Chamberlin rt 
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h T Haphazard production makes for hazardous selling. It's Appliances 
eS always BEST to know by test. Supplies 
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Since 1920 the Finest 
in “Spaghetti” 


Send for our 


NEW Catalog 


PRODUCTION and REPAIR 
a 5 ae Sas ol of ELECTRICAL EQUIPMENT 
ine news Se Se and GREATLY REDUCES COSTS 


motor and transformer leads, etc. 
Shape Make your own tests from free sample 
Super-Grade conden- card: 30 sizes available. 
s Films 1 
Mica Cut te Size and ° . . ° 
Shape TURBO* SATURATED SLEEVING It flows freely at 1300 F., which is 300 to 
Quality U Saturated sleeving has ex- 


tremely high voltage breakdown re- 800° lower than required for other commer- 


sistance. Smaller diameters in 300 


ft. rolls for easy handling. For sub- cial brazing or welding alloys. 


panel radio assemblies, small instru- 
ment, leads, ete. 2g 


WILLIAM <eacinhetaaieaatiee Laces | It can be used on copper taps or leads with- 


rolls, ‘Tapes and Cut out flux. On brass and other metals only a 


In 
BRAND & CO. Paper, sik. Sn" small amount of flux is required. 


ee 
268 Fourth Ave., New York, N.Y. *Trade Mark Registered 3 
It is so fluid when melted, that it penetrates 
minute openings into which the more slug- 
gish commercial brazing alloys will not enter. 
This no-are ae + ha : h 
MERCURY ers much higher resistance to heat or 
Tame overload than soft solder. 


5 
SWITCH Makes joints that test as strong as the parts 
joined. 
6 
Is easy to work with; works fast. 
7 
Saves much time in cleaning joints after 
brazing. 


in waterproof and 
dustproof case 


Another "Diamond H" product sturdily 
built to control inductive and non-inductive 
loads in places where inflammable gases 
and dust are prevalent. Also for the con- 8 

trol of exterior lighting circuits. ls usually the cheapest per joint because so 
Indispensable in chemical and rubber plants, little of it is required; and because of the 
flour and cement mills, mines and quarries. labor and gas-saving it accomplishes. 

Can be furnished with or without cases for 9 

AC or DC current. It is offered in rods, strips and pulverized 
<i> But send for the complete story. form at prices lower than you would expect 


; for an alloy containing silver. 
DIAMONEL SWITCHES 
. Send for Bulletin 512-E 


The HART MFG. CO., Hartford, Conn. M 


We would like to know more about Mercury Tube Switches 


Fim nooo | leeeseosseseentens HANDY «> HARMAN 


ee 82 FULTON ST. NEW YORK, N. Y. 







































































































































1,932,988. Thermic Switch, E. C. Raney, ing Sheet Metal Pipe. A. O. Smith Corp., 1,920,818. Electroresponsive Device. G. E. Co. 
Columbus, Ohio, Milwaukee. 1,920,819. Electrolytic Refining of Brass. 
1,933,046. Automatic Intermittent Switch. 1,930,446. Electrode Coating Apparatus. American Smelting and ge J Co, N.Y. & 
W. C. Carter, Flint, Mich. Una Welding & Bonding Co., Cleveland, Ohio. 1,920,838. Time Indicator . C. Butts, Spo- 

1,933,062. Mercury Switch. H. M. Keeble, 1,930,452. ane Welding Apparatus and am Wash. : : . ¢ 
Norwood and F. Strattner, Lansdowne, Pa. Method. J. J. Brown, Syracuse, N. Y. 1,920,845. Refrigerating System. G. E. Co. 

1,933,175. Switch having Magnetic Arc Ex- 1,930,530. Welding Electrode. Westinghouse 1,920,849. Transtormer Supporting Means. L. 
tinguishing Means. Condit Elec. Mfg. Co., Hyde Elec. & Mfg. Co. J. Driggs, Altoona, Pa. 

Park, Mass. 1,930,649. Electric Arc Welding Electrode. 1,920,964. Electrodesposition of Alloys. Bell 

1,933,285. Knight Switch. B. Strai, Elm- C. B. Langstroth, Plainfield, N. J., and E. M. Telephone Labs., Inc., N. Y. C. 
wood Park, ; Martin, New York City. 1,921,024. Alarm System. Bell Telephone 

1,933,323. Method of Making Mercury 1,931,129. Arc Welding. General Elec. Co. Labs., Inc., N. Y. C. 3 
Switches. Westinghouse Lamp Co., Bloomfield, 1,931,250. Welding Appliance. J. Camp- 1,921,096. Electric Attachment Plug. J. G. 
N. J. bell, Oakland, Cal., assigned one-half to J. F. Peterson, West Hartford, Conn, 

Batteries Boenner, Oakland, Cal. 1,921,154. Temperature Regulating System. H. 
1,931,466. Arc Welding Electrode. J. D. Dz. Colman, Rockford, Ill. 
1,932,128. Dry Battery. French Battery Adams Mfg. Co., Indianapolis, Ind. 1,921,172. Average Temperature Control Mecha- 
Company, Madison, Wis. 1,931,696. Welding and Cutting Machine. nism for Heating Systems. C. A. Dunham Co., 
E. A. Hedenstrom, Minneapolis, Minn. fj Marshalltown, Iowa. 
Heating Devices 1,932,042. Weldomatic Oscillator. Westing- 1,921,196. Burner Control Apperatus. Minne- 
house Elec. & Mfg. Co. apolis- Honeywell Regulator Co., Minneapolis. 
1,928,642-1 eee. Wall Recess Electric 1,932,119. Apparatus for Electric Welding. 1,921,288. Cable Reel for Electric Appliances. 
Heater. J. A. Bried, Oakland, Calif. W. E. Reed, Pittsburgh. D. L. Farmer and T. B. Farmer, Portland, Ore. 

1,928,687. Railway Car Heating System. 1,932,263. Arc Welding. General Elec. Co. 1,921,385. Duplex Control System. Hartford- 
Consolidated Car-Heating Co., Inc., Albany, N. Y. 1,932,281. Welding Apparatus. General Empire Co., Hartford, Conn. 

1,928,927. Puff Iron. Samuel Caplan, Elec. Co. : 1,921,384. Wire Stripper Apparatus. General 
Detroit. 1,932,423. Apparatus for Elec. Induction Cable Corp., N. Y. C. : 
Pr i Grill, Freeman Electric Co., Welding and Heating. F. L. Sessions, Lakewood, . n 392. Plug Fuse. Great Western Fuse Co., 

eveland. hio. N. Sa 

1,929,178. Convection Heater. Metropolitan = 1,932,924. Arc Welding. General Elec. Co. 1 3a, 432-1,921,433. Constant Temperature Ap- 
Engineering Co., New York City. 1,933,045. Frequency Control System for  paratus. Bell Telephone Labe., Int. N. ¥. C. 

1,929,212. Induction Heating. Hygrade Electric Welders. J. V. Caputo, Girard, Ohio. 1,921,438-1,921,439. Vacuum Cleaner Handle 
Sylvania Corp., Salem, Mass. 1,933,340. Oscillator for Automatic Elec. and Cord Take-up Structure. B. J. Tamarin, 

1,929,312. Electric .Iron Control. J. F. Welding Heads. G. Raymond, Kansas City, Mo Phila. 

Hinds, Corvallis, Oreg. 1.933.343. Electrode. General Elec. Co. 1,921,441. Electric Resistance Device. Bell 
w an . Self Feeding Solder Pencil. R. V. Telephone a Inc., N. z: C. r 

Jilliams, Buffalo, N. Y. . 1,921.447. Accessories for ectric ittings. 

1,929,805. Hat Ironing Machine. Wm. J. Miscellaneous Louis Barnett, Brooklyn, N. Y. 

Byrne, Indianapolis, Ind. 1,920,117. Capacitor. G. E. Co. =A 1,921,499. X-Ray Apparatus. Waite & Bart- 

1,929,834. Brooder Air Circulating Device 1,920,180. Electric Cable. John A. Roebling’s lett X-Ray Mfg. Co., Cleveland, Ohio. 

Mailwin Mfg. Co., Seattle. Sons Co., Trenton, N. J. ate 1,921,501. Oscillation Generator. W. E. Bower, 

1,930,337. Electric Furnace. General Elec. 1,920,207. Western Elec. Co., Inc., N. Y. C. Washington, D. C. 

Co. 1,920,219. Supporting Device (Transformer 1,921,526. Coupling Syster. Wired Radio, 

1,930,551. Electrically Heated Apparatus. Mounting). Western Elec. Co., Inc., N. Y. C. ine... Bs. C, 

Scanlan-Morris Co., Madison, Wis. 1,920,217. Rheostat. Chicago Telephone Supply 1,921,703. Variable Reactance Device. G. E. 

1,930,703. Time-Controlled Heating Device. Co., Elkhart, Ind. ~ 
E. J. Wells, Alameda, Calif. 1,920,237. Signal Recorder. Gamewell Co., 1,921,713. Electrical Compensating Arrange- 

1,930,830. Water Heater. C T Elec Co., Newton Upper Falls, Mass. ment. G. E. Co. 

Jackson, Mich. 1,920,255. Electrode for Therapeutic Arc 1,921,718-1,921,723. Electrical Transmission 

1,930,836. Electric Oven. A. D’Amico, Lamps. National Carbon Co., Inc., N. Y. C. System, G. E. Co. 

Stockton, Calif. 1,920,329. High-Speed Relaying Equipment. 1,921,728. Electrical Compensating Arrange- 

1,931,190, Heating Element for Steam Cook- Westinghouse Elec. & Mfg. Co. ment. G. E. Co. 
ers. C. L. Goughnour, Jefferson City, Tenn. 1,920,369. Elevator Door Operating System. 1,921,745. Wire Terminal Superior Switch- 

1,931,334. Safety Appliance for Gas or Elece W estinghouse Elec. & Mfg. Co. board and Devices Co., Canton, O. 
tric Ranges. Teller Stove Designing Corp., New 1,920,378. Electric Furnace Electrode Holder. 1,921,756. Resinous Composition. G. Ex, Co. 
York City. ~~ E. Greene, Medina, Wash. _ 1,921,786. Nonlinear Circuit. G. E. Co. 

1,931,339. Multiple Hair Drying Apparatus. 1,920,382. Neutral-Impedance Device. Westing- 1,921,789. Pulsation Apparatus. G. E. Co. 
A. E. Zingone, New York City. house Elec. & Mfg. Co. ciate 1,921,823. Electrical Connecter. Shakeproof 

1,931,345. Timed Electric Toaster.  Fitz- 1,920,508. Refrigerating Apparatus. Frigidaire Lock Washer Co., Inc., Chicago. 
gerald Mfg. Co., Torrington, Conn. Corp., Dayton, Ohio. 5 : 1,921,833. Decelerometer. Wm. B. McGorum, 

1,931,450-1,931,451. Toaster. Landers, Frary 1,920,528. Process of Reclaiming _Electric Norfolk, Va. 

& Clark, New Britain, Conn. Lamps and Bulbs. Elec. Lamp Patents Co., Inc., 1,921,865. Refrigerator. C. C. Curtis, Cuya- 

1,932,193. Lighter. Solomon Spiselman and N. Y. C. hoga Falls, Ohio. 

Joseph W. Spiselman, Brooklyn, N. Y. 1,920,559. Thermoelectric Element and Thermo- 1,922,089. Slow Acting Relay. Union Switch 

1,932,406. Liquid-Heating Apparatus. J. W. couple. Thermo Elec. Co., St. Louis. 5 & Signal Co., Swissvale, Pa. 

Harris, Washington, D. C. 1,920,599. Vaporizer. Cando Corp., Cambridge, _1,922,091. Refrigerating Apparatus. Frigid- 

1,932,447. Electric Steam Boiler. S. Caplan, Mass. , aa aes aire Corp., Dayton. 

Detroit. 1,920,606. X-Ray Cathode Shield. Westing- 1,922,092. Compressor Unit. Frigidaire Corp., 

1,932,703. Heating Torch. B. J. Mancuso, house Lamp Co. : ; Dayton. 

Batavia, N. Y. 1,920,625. Electrical Detection and Separation 1,922,100-1,922,101. Refrigerating Apparatus. 

1,933,128. Method of Producing Sheathless of Coins From Substitutes. T. D. Bottome, In- Frigidaire Corp., Dayton. 

Electrical Heating Elements. E. L. Wiegand,  dianapolis. . 1,922,103. Process of Improving the Quality 
Pittsburgh. 1,920,630. Automatic Electrode Mounting Ma- of Transformer Oils. Ellis Foster Co. 

1,933,173. Electrically Heated Bathroom chine. Westinghouse Lamp Co. Aaa 1,922.125. Insulator Heating Circuit. Research 
Mirror. W. R. Hunt, Santa Barbara, Calif. 1,920,656. Automatic Adjustment of Circuit Corp., N. Y. C. 

1,933,220. Windshield Heater. F. L. Petree, Breakers. Westinghouse X-Ray Co., Inc. 1,922,184. Soundproof Base for Machines. 
Lewisville, N. C. 1,920,659. Device for Indicating Wear of Westinghouse Elec. & Mfg. Co. 

1,933,245. Electric Vaporizer and Sprayer. Brushes. E. T. Naylon, East Cleveland, Ohio. 1,922,191. Method and Apparatus for Reduc- 
S. Duberstein and N. Lawner, Brooklyn. 1,920,684. X-Ray Device. Westinghouse Lamp ing the Contact Drop Between Current-Carrying 

1,933,527. Electrically Heated Tank for Co. Contents. Westinghouse. 

Glass Making. Hartford-Empire Co., Hartford. 1,920,687. Electrically Driven Cradle. John 1,922,221. Resistance Material. Westinghouse. 

1,933,532. Electrical Furnace. American Fleaca, Cleveland. 1,922,250. Frequency-Changing Circuit. West- 
Sheet and Tin Plate Co., Frick Bldg., Pittsburgh. 1,920,688. Electric Controlled Timing Device. inghouse. 

H. H. ne and C. = Judd, ee ae ' pret os Circuit Maker. Franz Riedel, Long 
i 1,920,742. Protective System. Double A Alarm slan ity, N. Y. 
Welding Apparatus Co.’ Inc., Oshkosh, Wis. 1,922,336. Pothead. Line Material Co., South 

1,928,848. Arc Welding System. Raytheon, 1,920,745. Electroresponsive Device. G. E. Co. Milwaukee, Wis. 

Inc., Cambridge, Mass. 1,920,753. Vapor Electric Discharge Device. 1,922,394. Electric Plug Connecter. FE. C. 

1,929,260. Electric Resistance Welding Ma- G. E. Co. Raney. Columbus, Ohio. 
chine. General Elec. Co. 1,920,764. Electrical Instrument. G. E. Co. 1.922.432. Outlet Box. H. V. Gould, Bridge- 

1,929,898. Method of Forming Electrically 1,920,785. High Frequency Current Measuring port, Conn. 

Welded Hollow Objects. Metropolitan Eng. Co., Apparatus. G. E. Co. 1,922,497-1,922,498. Method and Machine for 
New York City. 1,920,804-1,920,814. System of Distribution. Making Wire-Drawing Dies, etc. Eisler Elec. 
1,930,263. Method of Electrically Butt Weld- Gc. & te. Corp., Newark, N. J. 









Flat Irons, Toasters, Ranges, Crills, etc., Branding 


Y-26 High Heat Miea Plate for ra iting Mathines, ‘Liquid, Clue and’ Was 


Ironing Machines, 
a a Heaters, Hat and Shoe Mfrs.’ Tools, Laundry Ma- 


chinery, Hot Water Y¥-26 Toaster Element 
Heating Elements 


Made with an Inorganic Binder which gives perfect 

heat resistance, at a lower cost than mica itself. 

Contains no sodium silicate and does not absorb 

moisture. Can be stored indefinitely without de- 

teriorating. Adaptable for all types of heat units. 
Write for Literature and Samples 


THE NEW ENGLAND 
MICA COMPANY 


Waltham, Mass. 


Other Products: Segment and Moulding Mica Plate, Flexible 
Sheets, Mica Cloth, Paper, Tape, Tubes, Bushings, Washers 









See ee 


- 
- 
a 











Electrical Manufacturing, December, 1933 


December, 1933 Electrical 


“They have been making springs and screw machine 
parts long enough to know how to produce economically 
and give real service. Send Peck the blueprints today.” 


[ J 


You, too, will find Peck quality 
and service ready to meet your 
requirements. 


PECK 


PLAINVILLE, CONNECTICUT, U.S.A. 


Small Stampings 
Metallic Washers 


Wire Forms 
Cotter Pins 


Send Biue Prints or 
Samples for Estimates 


M. D. HUBBARD 
SPRING CO. 


Pontiac, Mich. 


I know a mature man with a splendid 
record of performance back of him, who 
seeks a job where a thorough knowledge of 
sales and advertising is paramount. Has 
made good money but is ready to start at 
any reasonable figure, and will go anywhere. 
Address Box 301, care ELECTRICAL 
MANUFACTURING, 232 Madison Avenue, 
New York, N. Y. 


Manufacturing 


lp Save money / 


oye a3 
SHAKE PROOF 


Locking IIL 4 
INTO YOUR 
WF V Poy Ve de Weak 


Gos time ago a smart designing en- 
gineer discovered that he could save 
money for his firm and provide better 
performance for his product by incor- 
porating the Shakeproof locking princi- 
ple into certain standard parts. Since 
then several leading manufacturers have 
also taken advantage of this practical idea. 


Possibly you have a part on your product 
where this money-saving method can 
be employed. If you have, you should |— Be | 
consult Shakeproof's engineers immedi- ; 
ately. It saves the purchase of separate 
lock washers because the twisted teeth 
are built right into the part. Each tooth 
bites into both nut and work and there 

is no possible movement 

of the part regardless of 

how great is the vibration. 


Send today for your free 
copy of this complete 
Shakeproof Catalog. Ex- 
plains thoroughly the 
many advantages that 
Shakeproof offers—also 
shows new patented 
Shakeproof products. 


Be sure to look into this new method for cut- 
ting costs—look over your product to see 
where it can be used and then write for a 
Shakeproof engineer to discuss the matter with 
you personally. No obligation, of course, so 
write us today! 


HAKEPROOF 
Lock Washer Company 


{Division of Illinois Tool Works} 
2533 N. Keeler Ave. Chicago, IIl. 


LOCK? 

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1,922,500. Fuse Holder. C. G. Pierce, Hous- 


ton, Tex. 

1,922,544. Electrical Connection. Garrison 
Fire Detecting System, N. Y. C. 

1,922,572. Automatic Call Mechanism. D. 


W. Driscoll, Villanova, Pa. 


1,922,642. Fuse Construction. E. V. Sundt, 
Chicago. 

1,922,643. Electrical Connector Construction. 
E. V. Sundt and Bernard Kollath, Chicago. 

1,922,651. Current Tapping Cap-Plug Fitting. 
A. Abramson, N. Y. C. 
_ 1,922,686. Electrical Connecter. Western Elec. 
Cop 206, B. 2s C. 

1,922,687. Shock Absorbing Socket. Benja- 
min Elec. Mfg. Co., Chicago. 

1,922,726. 


* Shielded Rubber Insulated Cable. 
Habirshaw Cable and Wire Corp., N. Y. C. 


_ 1,922,738. _ Radiographic Apparatus. Kelley- 
Koett Mfg. Co., Covington, Ky. 

1,922,743. Synthetic Resin and Process of 
Making. The Glidden Co., Cleveland. 

1,922,804. Transmission Mechanism. Heany 


Transmission Co., 


New Haven, Conn. 


oR. Fuse Plug. R. H. Olandt, L. I. 
1,922,853. Process for the Electrolytic Depo- 
sition of Chromium. United Chromium, Inc., N. 
ap Lane. Cable. P. H. Chase, Bala-Cynwyd, 
1,922,948. Attachment Plug. C. Hannan, Jr., 


Washington, Pa. 
1,923,042. Motion Picture Change-Over and 
Cut-off Device. Chas. Thide, Brooklyn, N. Y. 


nye Permanent Magnet. Ferranti, Inc., 
: 1,923,073. Electrical Connection Device. J. J. 
Brell, assigned one-third to H. Radzinsky, 
N.. ¥.. ©. 

1,923,076. Arc Furnace for Reducing Oxides 


with Carbon Under Pressure. 


7,923,088. Vibration Detector. H. C. Hayes, 
Washington, 

1,923,147. Electric Cable and Method of Oper- 
ating the Same. C. F. Hirshfeld, Detroit. 

1,923,156. _ Reversible Double Ended Fuse 
Plug. Wm. J. Luse, N. Y. C. 

1,923,175. Electric Power Mechanism for 
Operating Awnings. J. L. Stuart, Oakland, 
ali 

1,923,317. Massage Device. B. B. Lipsner, 
Chicago. 


1,923,321. 


) Resinous Product and Process of 
Making same. 


Plastix Corp. 


1,923,347. pienate Meter. H. F. Willis, Jr., 
Carbondale, 

1,923,350. SERS Device. Associated 
Elec, Labs., Inc., Chicago. 

_1,923.564. Condenser Lighting Protection De- 
vice. Ohio Brass Co., Mansfield, Ohio. 

1,923,565. _ Testing Apparatus and Method. 
Ohio Brass Co., Mansfield, Ohio. 

peeneee Electrical Inclosure. Goodman 
Mfg. Chicago. 

P505° °709, System of Electrical Distribution. 
Simplex Equipment Co., Inc., N. Y. C. 

ao 718. Signal System. General Elec. Co. 
‘ eens Protection of Distribution Trans- 
ormer gainst Lightnin Westinghous ; 
& Mfg. Co. " va en 
1,923,745. Electricall Operated Weighin 
Scale. General Elec. Co. ” are 


1,923,749. Means for Preventing Unbalance 
in Rectifier Compounding Systems. G. E. Co. 


1,923,759. Combined Current Value and To- 
talizing Dial. International Communications 
Labs.. Inc., N. Y. 

1,923, 859. Electric Cord and Cable. Simplex 
Wire and Cable Co., Boston, Mass. 

1,923.863. Slow-to-Release Relay. Teleregister 
Corp., N. 

1,923,876. 


Means and Method of Producing 
an X-rav Focus Varying With the X-ray Tube 
tod 


Load. Wappler Elec. Co., Inc., N. Y. 

1,923.893. Wiring. Railroad Accessories 
Corp.. a 2. & 

1,923.898. Combined Coil Winding and 
Stretching Machine. Westinghouse Lamp Co. 

1,923,939. ppaeten Box. Railroad Accessories 
Corp.. N. Y. 

1,923.971. Wind Harness for Electric Energy. 
Clyde M. Evans, Perkins. Okla. 

1 924,036. Electrical Connector. Arrow-Fuart 
& Hegeman Elec. Co., Hartford, Conn. 

1.924.087... Method and Means for Measuring 


and Indicating Properties of Conductors. 


Atlan- 
tic Precision Instrument Co.. 


Malden. Mass. 


1,924.105. Electrical Resistor. Allen-Bradley 
Co.. Milwaukee. F 

1,924.193. Regulating Apparatus. Safety Car 
Heating & Lighting Co. Y 

1,924,197, Electrical Feeler. Crompton & 
Knowles Loom Wks., Worcester, Mass. 

1.924 229. Engine Starting Apparatus. Delco- 
Remy Corp., Anderson, Ind. 

1.924.292. Ignition Svstem. Kellogg Switch- 
hoard and Supnly Co.. Chicavo. 

1,924.300. Copper Oxide Rectifier. Westing- 
house Elec. & Mfg. Co. 

1,924,303. Phase Shifting Reactor. Westing- 
house. 

1,924,304. Fuel Burner System. Westing- 
house. 

1.924.307. Relay System. Westinghouse. 

1.924,309. Shunt Phase-Balancer. Westing- 
house. 

1,924.311. Insulatine Material. Westinchouse. 

1,924.334. Flectrical and Mechanical Connec- 
tion. Arthur Tauber, Yonkers, N. 
66 


1,924,366. Reactor. Westinghouse Elec. & 
Mfg. Co. 

1524, 398. Ultra Violet Light Transparent 
Glass. * Camille Drefus, N i 

1,924,402. Time Signaling System. Associated 
Elec. Labs., Inc., Chicago. 

1,924,415. Electrical Contact. Robbins & 
Myers, Inc., Springfield, Ohio. 

1,924,462. Portable Current Supply. Heintz 
& Kaufman, Ltd., San Francisco. 

1,924,474. Apparatus for Insulating Electrical 


Resistor Elements. E. L. Wiegand and A. 


Wiegand, Pittsburgh. 

1,924,484. Fuse. Schweitzer & Conrad, Inc., 
Chicago. 

1,924,486. Filtering Electric Currents. Potter, 
Pierce & Scheffler, ashington, D. C. 

1,924,497. Discharge Tube Display. Fred 
Hotchner, Los Angeles. 

1,924,533. Automobile Parking Meter with 
Thief Alarm. R, Babson, Wellesley, Mass. 

1,924,564. Parking Meter. R. W. Babson, 
Wellesley, Mass. 

1,924,603. Remote Indication Apparatus. 
Union Switch & Signal Co., Swissvale, Pa. 

1,924,632. Fuse Device. Koichi Tsukamoto, 
Territory of Hawaii. 

1,924,747. Apparatus for Measuring Color. 
Dorothy Nickerson, Washington, D. C. 

1,924,783. Electrical Gas Daylight Holdup Pro- 
tection am. Byron C. Goss, Cleveland, O. 

1,924,837 W. Wire Cutter. Wm. Crause, 
Vauxhall, ‘N. I, 

1,924,851. lectric Vehicle. M. T. Gumpper, 
Detroit, Mich. 

1,924,876. with Metal. 


Coating Refractories 
Doherty Research Co., <n 


1,924,902. Plug Cap. Louis Barnett, Brook- 
lyn, N. Y. 

1,924,921. Indicating Valve Stem and Low 
Pressure Signal Switch. C. A. Frank, Edgewood, 
Arsenal, Md. 

1,924,940. Electrically Operated Doorlock 
Mechanism. R. M. Hyla, Amsterdam, N. Y. 


1,924,975. Engine Tester. T. G. Blose, Cop- 
lay, Pa. 

1,925,060. Fuse. N. M. Stephenson, Los 
Angeles. 

1,925,095. Swivel Attachment Plug. O. G. 
Halliburton, Chicago. 

1,925,137. Manufacture of Insulating Ma- 
terial. New England Mica Co., Waltham, Mass. 

1,925,138. Gyroscopic Compass. G. L. Dill- 


man, assigned one-half to Wallace 
Angeles and one-half to A. G. 
folk, Va. 


Dillman, Los 
Simermann, Nor- 


1,925,167. Current Transformer. Ohio Brass 
Co., Mz ansfield, Ohio. 
1,925,211. Art of Assembling Insulators. Ohio 


Brass Co., 


1,925,272. 


Mansfield, 
Meter 


Ohio. 


Installation. Metropolitan 


Device Corp., Brooklyn, N ‘ 

ae. om Electrical Connection. Dossert & 
Co. v F > 

1,925,339. Electrodeposition of Metals. United 
Verde Copper Co., Clarkdale, Ariz. 

1,925,341. Insulating Material (Duplex Mica). 
Solar Industries, Inc., Chicago. 

1,925,350. Electric Vibrator. Hoover Co., 
North Canton, Ohio. 

1,925,351. Temperature Control System, for 
Automotive Engines. C. Electric Co., Jack- 
son, Mich. 

1,925,370. Electrical Therapeutic Apparatus. 
T. M. Chapman, Sons Co.. Old Town, Me. 

1,925,403. Connecter. Hubbard & Co., Chi- 
cago. 

1,925,561. Circuit Making and Breaking Mech- 
anism. A. F. Lake, Oakland. Calif. 

1,925,849. Multiple Junction Box. National 
Electric Products Corp., a ve 

1,925,856. Contact Terminal. W estinghouse 
Elec & Mfg. Co. 

1.925.858. Arc Extinguisher Structure. West- 
inghouse. 

1.925.859. Watthour Meter. Westinghouse. 

1.925,872. Apnaratus for Making Magnetic 
Tests General Elec. Co. ‘ 

1,925 929. Lightning and Surge Absorber. 
Ferranti. Tnc., N. Y. C. 

1,925.956 Electro-Magnetic Clutch. J. W. 
Easter. Raltimore, Md 

1,926.001. Flush Receptacle. Bryant Elec. 
Co., Rridgeport Conn. 

1,926,013. Electrical Process (Method of 
Treating and Emulsion) Petroleum Rectifying 
Co.. Los Angeles. 

1,926.025. Electrical Precipitation Apparatus. 
International Precipitation Co., Los Angeles. 

1,926,067. Electric Fuse. B. K. Smith, Alex 
andria, Va. 

1,926,105. Vehicle Signal. Cc. T. Ludwig. 
Los Angeles. 

1,926,132. Manufacture of* Electrical Recti- 
— Union Switch & Signal Co., Swiss»ale, 
a. 

1,926.163. Cable Terminal. Packard Elec. 
Corp.. Warren. Ohio. 

1,926,176. Signal Operating Means for Ele- 
vators. H. F. Richardson, Northport, N. Y. 

1.926,212. Electrical Prospecting. cc a 


Nichols and S. H. Williston, Dallas, Tex. 


1,926.213. Resistance Wire. Hercules Powder 
Co., Wilmington, 

1.926.228. Electrical Plug Device. Lk. ©. 
Clark, Jr., South Norwalk, Conn. 


1,926,336. Electrode and Method of 
Same. Fansteel Products Co., Inc., N 
Til. 


Making 
Chicago, 











1,926,416. Switchboard Cord and Method of 
Preparing the Same. Stromberg-Carlson Tel. 
Mfg. Co., Rochester, N. Y. : 

1,926,445. Fuse. P. Klopfenstein. Los 
Angeles. 

1,926,640. Electrical Measuring Instrument. 


Weston Instrument Corp., Newark, N. 


1,926,652. Timed Defrosting Mechanism. R. 
Ss. Rosenfeld, Brooklyn, N. Y. 
1,926,660. Apparatus for Measuring Electrical 


Impulse Frequency. American Transtormer Co., 
Newark, 

1,926, 809. Safety Cash Drawer Structure. Ole 
A. "Jacobson, Detroit, Mich. 

1,926,851. Maximum Demand Meter. Retlau 
Elec. Appliance Corp., N. 


Y. G 
1,926,865. Rubber Insulated Coil and Method 


of Making the Same. General Railway Signal 


Co., Rochester, N. 

1,926,871. Fused Grading Shield. Locke In- 
sulator Corp., Baltimore, Md. ‘ . 

1,926,884. Electric Rectifier. Western Elec. 
Co, Eee. cNe Es 8. x 

1,926,899. Submarine Communication Cable. 
Bell Tel. Labs., Inc., N 

1,926,901. Electric Time System. pane 
tional Business Machines Corp., N. 

1,926,902. _ Radiographic cea \ixelley- 


Koett Mfg. Co., Covington, Ky. 
1,926,890. Tabulating Machine. 
Business Machines Corp. N ; 
1,926,893. Electric Transfer for Tabulating 
Machine. International Business Machines Corp., 
Ps. ek 
1,926,936. Electric Plug. Joseph Casingena, 
N. Y. C., and Louis Lipkowitz, Brooklyn, 
1,927,026. Electrical Relay Construction. Wil- 
colator Co., Newark, N. 
1,927,045. Testing Instrument. 


International 


Western Elec. 


on Inc., N. , 
1,927, 058. Method of and Apparatus for Test- 
ing. Western Elec Co., Inc., N. Y. C. we: 
1,927,065. Container for an Electrical Coil. 
Western Elec. Co., Inc., N. Y. C. 
1,927,074. Electrothermal Oil Treatment. 


Standard Oil Co., 
1,927,075. 


Chicago. ‘ 
Vibrator es Se 


Thomas, Mill Valley, Calif. ; 

1,927,089. Therapeutic Applicator. Ray-dio- 
Ray Corp., Spokane, Wash. 

1,927,116. Electrochemical Process. Bullard 
Co., Bridgeport, Conn. : 

1,927,135. Electric Cutting Torch. I. S. Sam- 
mons, Pittsburg, Kans. ; 

1,927,141. Electromagnetic Translating De- 
vice. A. A. Thomas, N. Y. C. J 

1,927,157. Indicating Device for Fuses. Line 
Material Co., S. Milwaukee, Wis. 

1,927, ' Electroplating. Research Corp., 
hex es 

1,927, TBs. Resistor Unit and Method of Mak- 

ing Same. Allen- Bradley Co., Milwaukee. 

1,927,239. Electric Signaling Device. L. 
Loeffler, Stapleton, N. 

1,927,245. Flush Receptacle. Pass & Seymour, 
Inc., Solvay, N. . 

1,927,234. Fuse. Engineering Appliance Corp., 
Baltimore, Md. 


1,927,335-1,927,336. Cartridge Fuse. Engi- 
ache Appliance Corp., Baltimore, Md. 
1,927,346. Western 


Electromagnetic Device. 
Elec. Co., Inc., N. Y. C. 
1,927,369. Renewable Fuse. 
pliance Corp., Baltimore, Md. 
1,927,370-1,927,371-1,927,372. 
gineering Appliance Corp., 
1,927,382. Electric Connector. General Cable 
Corp., N. Y¥._C. 
1,927,390. Pipe Coupler. Thomas & Betts Co., 
Elizabeth, N. J 


Engineering Ap- 


Fuse Plug. En- 
Baltimore, Md. 


1,927,397. Electrical Fuse. Pacific Elec. Mfg. 
Corp., San Francisco. 

1,927, 400. Method of Applying and Vulcaniz- 
ing an es Compound. Bell Tel. Labs., 
Inc., N. Y ; 

1,927,413. Telephone Dialing Device. L. H. 
Morin, N. Y. 

1,927,515. Support for Electrical Fixtures and 
the Like. E. T. Eastman, Saginaw, Mich. 

1,927,528. Combination Safety Fuse Puller 
and Hand Tool. E. G. Nilsson, Brooklyn, N. Y. 

1,927,530. Alternating Current Bells. Asso- 
ciated Tel. & Tel. Co., Chicago, Il. : 

1,927,548. Charging Rod for Producing Static 
Electricity. J. J. Hopefield, Chicago. 

1,927,614. Arc Interrupter. R. R. Pittman, 


Pine Bluff, Ark. 


1,927,681. Current Tap. Monowatt Elec. 
Corp., Bridgeport, Conn. 
1,927,744. Signal or Alarm System. Chas. 


—- Corp., N. Y. 


1,927,772-1,927, 773. Electroplating Chromium, 


etc., on Iron, etc. J. F. Chittum, La Fayette, 
Ind. 

1,927,795. Protective System. General Elec. 
Co. 

1,927,809. Electric Distribution System. Gen- 
eral Elec. Co. 

1,927,845. Submarine Cable. International 
Standard Elec. Corp., N. Y. C. 

1,927,899. Graphic Meter. Westinghouse 
Elec. & Mfg. Co. 

1,927,900. Facsimile Transmitter. Westing- 
house Elec. & Mfg. Co. 

1,927,905. Potential Transformer Fuse. West- 
inghouse Elec. & Mfg. Co. 

1,928,157. Electric Terminal Connection. Jo- 
seph Levin, Brooklyn, N 

1,928,188. Electrical Conductor Cable. H. M. 
Scott, Washington, D. C. 
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BETTER PRODUCTS 
BETTER FINISHES 
AT LOW COST 


Pee-(oated 


How about iinet STRIP STEELS 
your ordert “| FT aaa 


edge that many of the SCREWS LAWN PRE-COATED WITH " 
leaders in industry continue ZINC OR COPPER ENS 
to place their orders with MACHINE EeY 

us. We feel that this is SCREWS 
conclusive proof of quality, 

service and dependability. MACHINE 
May we quote you on your SCREW NUTS 


order? 


THE PROGRESSIVE MFG. CO. 


Torrington, Conn. 


SPRINGS : a 


Extension, Compression, highest quality authority to any prod- 


e on uct that can be stamped or drawn from 
Torsion, Flat CP strip steel. Superior drawing quality, 


: uniformity of gauge and temper that 
also Wire Forms and eliminates product defects and cuts 


; costs. Dense, non-porous coating of 
Small Stampings rust and corrosion resistant zinc that 
of steel serves as a final finish, or rust prevent- 
f ative undercoat for paint and lacquer 
bronze, brass finishes. Or fine copper coating that 
and other : serves as a finish coat for indoor use, 
or as the bond for other platings . . . 
alloys It will pay you to investigate the many 
advantages of specialized production 
omastrip. Send for test samples — 
specify width, gauge, temper 
in sley and coat desired. 


celiac The THOMAS 
sreau CO. 
WARREN * OHIO 


SPECIALIZED PRODUCTION 
COLD ROLLED STRIP STEEL 
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Classified Index of 


MATERIALS, 


and EQUIPMENT 


On this and each alternate page following is a Classi- 
fied Index of the makers of materials, parts and 


ANODES. Nickel, Brass and Copper 
Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


ARMS. Flexible. See Tubing, Flexible Metallic. 


BEADS. Insulating. 


American Lava Corp., Chattanooga, Ten 
Dunn, Inc., Struthers, 134 N. Juniper, 


n. 
Phila., Pa., “‘Fish 
Spine 


BEARINGS, Ball and Roller 


Fafnir Bearing Co., New Britain, Conn. 

New Departure Mfg. Co., Bristol, Conn. 

8. K. F. Industries, Inc., 40 E. 34th St., New York, N. Y. 
Norma-Hoftmann Bearings Corp., Stamford, Conn. ‘‘GreaSeal.’* 


‘BEARINGS, Bronze and Steel 
Lined 


Johnson Bronze Co., New Castle, Pa. 


Back Babbitt 


BEARINGS, Oil-less (Non-metallic) 


Continental-Diamond Fibre Co., Newark, Del. 
National Vulcanized Fibre Co., Wilmington, Del 


BLOWERS, Appliance 


Peerless Electric Co., 2100 Market, Warren, Ohio. 
Wagner Electric Corp., 6400 Plymouth Ave., St. Louis, Mo 


BOLTS, NUTS AND SCREWS 
Ryerson & Sons, Jos. T., Chicago, IU. 


BOXES AND CARTONS 
Continental Diamond Fibre Co., Newark, Del. 


BRASS AND COPPER 


Ryerson & Sons, Jos. T., Chicago, Ill. 
Soovill Mfg. Co., 65 Mill, Waterbury, Conn 


BRONZE BARS, 
Finished) 


Johnson Bronze Co., New Castle, Pa. 


Solld and Cored (Semi- 


SBSRUSHES, COMMUTATOR 
General Electrie Co., Schenectady, N. Y. 


BUSHINGS, BRONZE 


Plain Cast Bronze, Cast Bronze Graphited, Plain 
Sheet Bronze, Sheet Bronze Graphited. 
Johnson Bronze Co., New Castle, Pa. 


CADMIUM PLATING 
Udylite Process Oo., 3930 Bellevue Ave., Detroit, Mich. 


CANDLES, Fixture 


randywine Fibre Products Oo., 1402 Walnut, Wilmington. 
ational Vulcanized Fibre Co., Wilmington, Del. 


CAPACITORS. See Condensers. 


CEMENT, Commutator 


Mica Insulator Co., 200 Varick, New York, N. Y 


CERAMIC. See Lava; Porcelain; Cores 


CHAIN, Socket 


Bead Chain Mfg. Co., Bridgeport, Cann 


CIRCUIT BREAKERS 


Air and Oil Circuit Breakers and Oil Break Switches 
Allen-Bradley Co., 1305 S. First, Milwaukee, Wis 
General Electric Co., Schenectady, N. Y. 
Mereoid Corp., 4215 Belmont Ave., Chicago, IIl 


ware _jannene Eleetric Co., 33 South St., Mount Vernon 













A& ACOILS 


MAGNET SOLENOID 


Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 







Established 1924 














PARTS 





| 


ml 


re INSULATO 


High dielectric strength and heat 
resistance. Ball and socket con- 
struction. 


Write for sample card 


STRUTHERS. DUNN In 


134 N. 'UNIPER ST PHILADELPHIA 
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CLOTH, Insulating 


Acme Wire Co., New Haven, Conn. 

Brand & Co., William, 268 Fourth Ave., New York, ‘“Turbo.’’ 

Consumers Rubber Co., Cleveland, O. 

General Electric Co., Bridgeport, Conn. 

Mica Insulator Co., 200 Varick, New York, N. Y. ‘‘Armatite’’ 
**Micanite.”’ 


CLUTCHES & COUPLINGS, Transmission 


Continental-Diamond Fibre Co., Newark, Del. 
General Electric Co., Schenectady, N. Y. 
Higbee Rubber Co., 114 N. Warren, Syracuse, N. Y. 


COIL (Coils) 


Armature and Field. See Coils. Finished. 
Choke (Radio). See Radio Receiver Parts 
Driers & Impregnators. See Ovens. 
Electromagnet. See Coils, Finished. 

High Frequency. See Radio Receiver Parts. 


Impregnators, Vacuum. See Ovens. Industrial. 
Induction. See Coils, Finished. 

Radio. See Radio Receiver Parts. 

Resistance. See Units, Rods & Grids; also Radio Re- 


ceiver Parts. 
Testers. See Testers. Co 


il. 
Winders, Induction Coil. See Winding Machines, Coil. 


COILS, Finished 


Armature, Field, 
Solenoids. 
Acme Wire Co., New Haven, Conn. 
American Enameled Magnet Wire Co., Port Huron, Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Coils, Inc., 1188 Eddy, Providence, R. I. 
Electrical Coil Winding Co., 2731 Saunders, Camden, N. J. 
General Cable Corp., 420 Lexington Ave., New Yerk, N. Y. 
Roebling’s Sons Co., John A., Trenton, N. J. 


Electromagnet, Induction Coils and 


COMMUTATORS 
Homer Commutator Corp., 4750 Hough Ave., Cleveland, Ohio. 


COMMUTATOR STONES 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, III. 


CONDENSERS, Radio Electrolytic 


Acme Wire Co., New Haven, Conn. 
B. L. Elec. Mfg. Co., St. Louis, Mo. 





CONNECTORS, Wire 


Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, II! 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTS, See Points, Contact 


CONTAINERS, Battery, Hard Rubber 
Stokes Rubber Co., Jos., Trenton, N. J. 


CONTROLLERS, Motor. See Complete Motor 
Control Table, in Editorial Section, page 35. 


CONTROLS, Temperature and Valve 


Mercoid Corp., 4215 Belmont Ave., Chicago, Ill 
Ulanet Co., George, 85 Columbia, Newark, N. J. 





CORD, FLEXIBLE, HEAVY DUTY 


American Steel & Wire Co., 208 S. LaSalle. Chicago, II). 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Diamond Braiding Mills, Chicago Heights, Il. 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 

General Electric Co., Section Q-2212, Merchandise Dept., 
Bridgeport, Conn. 

Roebling’s Sons Co., John A., Trenton, N. 

United States Rubber Co., 1790 Broadway, 


J. 
New York, N. Y 


equipment used in fabricating electrical products. 
The names shown are those of advertisers in Elec- 
trical Manufacturing. The suggestion is made that 
their advertising be referred to for detailed informa- 
tion, nearest branch office, etc. 





To locate the page 


number of a manufacturer’s advertisement, refer 
to advertisers’ index, on page facing inside back 
cover. 


CORD, HEATER 


(Asbestos covered stove heater cord and range wire.) 
American Steel & Wire Co., 208 S. LaSalle, Chicago, Ill. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Diamond Braiding Mills, Chicago Heights, IU. 
Driver-Harris Co., Harrison, N. J. ‘‘Veriflex.’’ > 
General Cable Corp., 420 Lexington Ave., New York, N. Y 
General Electric Co., Section Q-2212, Merchandise Dept., 

Bridgeport, Conn. ‘‘Deltabeston,”’ ‘‘Salamander.”’ 
Hoskins Mfg. Co., Detroit, Mich. 

Roebling’s Sons Co., John A., Trenton, N. J. 
United States Rubber Co., 1790 Broadway, New York, N. Y. 


CORES, Resistance Coil 


American Lava, Chattanooga, Tenn. . 
Colonial Insulator Co., 973 Grant, Akron, Ohio. ‘*Porcelex 
General Electric Co., Schenectady, N. Y. 

Star Porcelain Co., Trenton, N. J. ‘“hermolain’’ 


COUNTERS, Magnetic, Electric 
Dunn, Inc., Struthers, 1388 N. Juniper, Philadelphia, Pa. 


DIES, Die Makers 


Chicago Molded Products Corp., 2143 Walnut, Chicago, Ill 


ELECTRODES FOR GAS SIGNS 
Universal Clay Products Co., 1525 First, Sandusky, O. 


ELECTROMAGNETS. See also Coils, Finished. 


Supreme Electric Products Corp., 79 Mt. Hope Ave., 
Rochester, N. Y. 


ENGRAVING MACHINES 


Portable Bench and Pedestal Outfits for Marking Metal. 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, Ill 


FERRULES 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, RK. 1. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FIBRE, Phenol 


Laminated Bakelite; Sheet, Rod, Tube, Gear Stock. 
Continental-Diamond Fibre Co., Newark, Del 
Formica Insulation Co., 4626 Spring Grove Ave., 

nati, O. 

Iten Fibre Co., 5403 Bower Ave., Cleveland, O. f 
Mica Insulator Co., 200 Varick, New York, N. Y. ‘‘Lamicoid”’ 
National Vulcanized Fibre Co., Wilmington, Del. ‘‘Vul-Cot,” 

**Phenolite”’ 

Synthane Corp., Oaks, Pa. 
Taylor & Co., Inc., Norristown, Pa 
Wilmington Fibre Specialty Co., Wilmington, Del. ‘“‘Ohmoid’’ 


FIBRE, Vulcanized 


Horn Fibre; Sheet, Rod, Tube; Bushings, Washers, Cleats, 
Screw Products 
Continental-Diamond Fibre Co., Newark, Del 
oe Fibre Products Co., 1402 Walnut, Wilmington, 
De 


Cincin- 


Consumers Rubber Co., 1302 Ontario, Cleveland, O. 
Iten Fibre Co., 5403 Bowen Ave., Cleveland, O. 


National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peerless,”’ 
“*Vulcot’’ 

Taylor & Co, Inc, Norristown, Pa 

Wilmington Fibre Specialty Co. Wilmington, Del. ‘‘Fyber- 


oid,’”” ‘‘Ohmoid’’ 


FLASHERS, Sign 


Leland Electrie Co., Dayton, O. ‘‘Kontrolar’’ 
Ulanet Co., George, 85 Columbia, Newark, N. J. 


FLEXIBLE CORD. See Cord, Flexible 


FLEXIBLE SHAFTING 


Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 
White Dental Mfg. Co., S. 8., Industrial Div., 152A West 
42nd St., New York, N. Y. 


FURNACES, Electric 


Annealing, Enameling, Heat Treating. 
General Electric Co., Schenectady, N. Y. 
White Dental Mfg. Co., S. S., Industrial 

42nd St., New York, N. Y. 


FUSE CLIPS AND MOUNTINGS 


Iisco Copper Tube & Products, Inc., 5629 Madison Road, 
Cincinnati, Ohio. 

Littlefuse Laboratories, 1752 Wilson Ave., Chicago, IIL 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 

Sherman Manufacturing Co., H. B., Battle Creek, Mich. 








Div., 152A West 


















LOW 


FUSES 


RANGE 

INSTRUMENT LITTELFUSES, 
1/100, 1/32, 1/16, %, %. %,. ’ 
enh. amps., positively 





protect meters, radios, amplifiers, etc. 
Also made in 1000, 5000, and 
10,000 volt ranges broadcast 
equipment, etc. 


Littelfuse Laboratories 





today for 
instructive bulletin for 


1752 Wilsen Ave., 
Chicago, II. 
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The Properties of 


The Plastic Material are 


Vitaly Important, 


“—=="" DIAMOND | 
VULCANIZED FIBRE ‘in ELECTRICAL 


SHEETS - RODS - TUBES - PARTS 


XI Syesiattnnd siaibas,ee tale ond | MOLDED PARTS 


s Dept., ° 
| electrical manufacturers 


‘ : American Record Corporation 
on all insulating 


molds in all plastic materials. 

problems Your specifications for any 
standard or special prop- 

Porcelex’ erties, necessary to the per- 

fect performance of your 

electrical product, will 

be completely ful- 

filled. Every 

electrical mold- 

ing requirement 

is met by Ameri- 

can Record Cor- 

poration! 


ee | 





nished. 


0 Ave., CONTINENT AL-DIAMOND 


Metal. 
cago, Ill 


kK. 


, Cincin- 


amicoid’’ 
Vul-Cot,”’ 


be 


‘Ohmoid”’ 


ee 


The counsel of our com- 
petent design and mold- 
ing engineers is at all 
times available. Your in- 
quiries on policies and 
prices are invited; our im- 
mediate attention will be 
given to your needs. 


s, Cleats, 


Imington 


Peerless,” 


et al ees | 


“*Fyber- 


O 
BUTTON 


52A West 


on Road, 


For 3 years Kadette Radios have led the 
field. Size, quality and APPEARANCE have * es 
made them the talk of the radio world. On Molded Products Division ee -e ~e SCRANTON, PA. 
each Kadette Radio Cabinet is shown our 
Four Leaf Clover >, the Hall Mark of 

vositively Quality Molding. 7 >> If yeu are interested 

; o ~ f Plas , Bakelite, . 7 . 
Ss ores ke eee Executive and Sales Ofices: .. .. . 1776 Broadway, NEW YORK 


broadcast 
Chicago Molded Products Corp. 


= 2143 Walnut St. Chicago, Ill. 


CHICAGO - DETROIT - CLEVELAND - HOLLYWOOD, CAL. 





“THEY LIVE ON THE JOB” 


Specialists in accurate gears for electric 
appliances and mechanical devices. 


Massachusetts Gear & Tool Go. 


42 Nashua St. Woburn Mass. 


PERKINS 
GEARS 


for Accuracy 
Quality 
Dependability 


PERKINS 
MACHINE 
& GEAR CO. 


157 Circuit Ave. 
Springfield, Mass. 


FUSES, Enclosed 


General Electric Co., Merchandise Dept., 


Bridgeport, Conn. 
Littlefuse Laboratories, 


1752 Wilson Ave., Chicago, Ill. 
GEAR MOTORS. See Motors. 
GEAR STOCK 


Laminated. See 
Hard Rubber. 


Fibre, Phenol. 
See Rubber, Hard. 


GEARS AND PINIONS, Rawhide & Comp. 

Continental-Diamond Fibre Co., ‘Newark, Del. 

General Electric Co., Schenectady, N. Y. ‘‘Fabroil,’ 
toil,’’ ‘“Textolite’’ 

Mechanical Specialties Mfg. Co., 2685 Canton, Chicago 

National Vulcanized Fibre Co., Wilmington, Del. 

Perkins Machine & Gear Co., 157 Circuit Ave., Springfield, 
Mass. 


““Tex- 


GEARS AND PINIONS, Iron and Steel 


Massachusetts Gear & Tool Co., 42 Nashua, Woburn, Mass. 

Mechanical Specialties Mfg. Co., 2635 Canton, Chicago, III. 

Perkins Machine & Gear Co., 157 Circuit Ave., Springfield, 
Mass. 


GENERATORS, Plating. 
tors. 


See Plating Genera- 


GRINDERS, Commutator 
Ideal Commutator Dresser Co., 1008 Park Ave., 


HANGERS, Ball and Roller Bearing 
S. K. F. Industries, Inc., 40 E. 34th St., New York, N. Y. 


HEATERS, Industrial 
Wiegand Co., Edwin L., 7530 Thomas Blvd., 
*‘Chromalox’’ 


INSTRUMENTS, Ohmmeter-Volt-Ohmmeter 
International Resistance Co., 2100 Arch St., Philadelphia, Pa 


INSTRUMENTS, Laboratory Standard 
General Electric Co., "Schenectady, Re 
Weston Elecl. Instrument Corp., 

Newark, N. J. 


INSTRUMENTS, Pocket 
Weston Elecl. Instrument Corp., 
Newark, N. J. 


INSTRUMENTS, Portable and Switchboard 

General Electric Co., Schenectady, N. Y. 

Wagner Electric Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. ‘‘Tiluminometer, ** “Pin-Jack’’ 


Sycamore, Ill. 


Pittsburgh, Pa. 


582 Frelinghuysen Ave., 


582 Frelinghuysen Ave., 


INSULATION (Insulating) (Insulators) 
Beads. See Beads, Insulating. 
Compounds. See Wax and Compounds. 
Fibre. See Fibre, Phenol & Vulcanizing. 
Paint. See Paint, Varnish, Lacquer. 
Tubing. See Tubing, Varnished Fabric. 
Varnish. See Paint, Varnish, Lacquer. 
Wax. See Wax and Compounds. 


+ 


GEAR Small—Spurs—Helicals — Bev- 
els, Worms—Wheels, Reducers, 

Sprockets to fit your special need. Ask for 

information. ‘‘The Gear Engineers.’’ 


Electrical 


Manufacturing 


Swivel Attachment Plugs 


They “Kee: the Kinks oS 
of Cords,’ which means 
longer life and better serv- 
ice from appliances. Swivel 
shell turns, cord and base 
are stationary. Attached and 
detached with one hand. One- 
piece construction. Fit stand- 
ard Edison screw base sockets 
and receptacles. 


Benjamin Electric Mfg. Co. 
Sa Puninee. eee awe. iLL. 


New Y hieago San Francisco 


LACQUER, Paint, Varnish 

Acme Wire Co., New Haven, Conn. 

Dolph Co., John C., 168 Emmet, Newark, N. J. 
**Electric Lacquer’’ 

General Electric Co., Merchandise Dept., 
“‘Glyptal’’ 

Mica Insulator Co., 

Zophar Mills, Inc., 


LAMPS, Vapor 
General Electric Vapor Lamp Co., 883 Adams Street, Hoboken, 
N. J. 


“Chinalac,’’ 
Bridgeport, Conn. 


200 Varick, New York, N. Y. 
242 Lorraine, Brooklyn, N. Y. 


**Linolac’’ 


LAVA 
American Lava, Chattanooga, Tenn. 


LIGHTS, Pilot 
Kirkland Co., H. R., 
Unit” 


“‘Alsimag”’ 


75 West St., New York, N. Y. ‘‘Bulls-I- 


LUGS, Copper 


General Electrie Co., Schenectady, N. 
Ilsco Copper Tube & Products, Inc., 5628 Madison Rd., 


cinnati, Ohio 
Patton-MacGuyer Co., 17 Virginia Ave., 


Sherman Mfg. Co., H. B., 


Cin- 
Providence, R. I. 
Battle Creek, Mich. 


LUMINOUS SPECIALTIES 

General Electric Co., Merchandise Dept., 
**Radieye”’ 

MARKERS AND STAMPERS, Metal 


(See also Engraving Machines.) 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., 


Bridgeport, Conn. 


Chicago, Ill. 


MELTING POTS AND LADLES, Solder 


Dunn, Ine., Struthers, 138 N. Juniper, Phila., Pa. 
Sta-Warm Electric Co., Ravenna, Ohio, 
Pots and War Pouring Heaters) ‘‘Triplex,’’ 


METAL 


Cutting Outfits. See Welding Rods & Equipment. 
Marking Outfits. See Engraving Machines. Also Markers 
and Stampers, Metal. 


MICA 


Shades. See Shades, Mica. 
Tape. See Tape, Mica. 
Undereutters. See Slotting Machines & Tools. 


MICA 


Bakelite Corp., 247 Park Ave., New York, N. Y. 

Brand & Co., William, 268 Fouth Ave., New York, N. Y. 
Continental-Diamond Fibre Co., Newark, Del 
Glenn & Co., J. J., 35 S. Desplaines, Chicago, Il. 
Macallen Co., 16 Macallen, Boston, Mass. 
a Co., 200 Varick, New York, N. Y. 


New England Mica Co., Waltham, Mass. 


MOLDED Insulation 


Dies. See Dies, Die Makers. 
Laminated. See Fibre, Phenol. 


MOLDED Insulation 


—- Record Corp., Scranton, Pa. 
nolic 

Bakelite Corp., 247 Park Ave., New York, N. Y. 

Chicago Molded Products Corp., 2143 Walnut, Chicago, Ill. 
Formica Insulation Co., 4626 Spring Grove Ave., Cincinnati, 


“*Tex- 


**Dunco”’ 
(Glue and Solder 
**Sta-Warm’”’ 


**Mican- 


“‘Lacanite,’’ ‘‘Phe- 


° 

General Electric Co., 
tolite,”’ ‘‘Mycalex’’ 

Macallen Co., 16 Macallen, Boston, Mass. 

Stokes Rubber Co., Jos., Trenton, N. J. 


MONEL METAL 
Driver-Harris Co., Harrison, N. J. 


Schenectady, N. Y. ‘‘Cetec,”’ 


MOTORS—See complete Motor Table in Ed- 
itorial Section, pages 36-37. 


NICKEL AND NICKEL-SILVER 


Driver-Harris Co., Harrison, N. J. 
Riverside Metal Co., Riverside, N. J, 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


Seymour Mfg. Co., 49 Franklin St., Seymour, Conn. 


5 


Dependable ELECTRICAL INSULATION 
Gi " Varnishes, Compounds 


and Waxes 


JOHN C. DOLPH CO. 
168 Emmet St., Newark, N. J. 


Vol. 12, No. 6 


For further details on 
products listed in this 
Index, see INDEX TO 
ADVERTISERS, Page 
78 of this issue 


CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 


made with the thought con- 
OVENS, Industrial and Laboratory 


stantly in mind that, above 
all, contact points must 
function with unvarying reliabil- 
ity. We make them of platinum, 
iridio-platinum, silver and special 
alloys. Our thermostatic metal is 
made for high and low temper- 
atures. Baker Non-Rusting Ther- 
Annealing, Temper Drawing, Mold Baking, Etc. 
General Electric » Schenectady, N. Y. 
PAINT. See Seestin Paint, Varnish 
PANEL METERS. See instruments. 
PAPER, Insulating 
Fish Paper, Press Board, Fibre Board, Fuller Board. 
Brand & Co., Wm., 268 Fourth Ave., New York, N. Y 
“*Turbonite’’ 
1402 Walnut, 


mostatic metal is for use where 
Begaquetee Fibre Products Co., 


contact with steam or hot water 
is part of the problem. 
BAKER & CO., INC. 
54 Austin St., Newark, N. J. 
Continentel- Diamond Fibre Co., Newark, Del. 
Mica Insulator Co., 200 Varick, ‘New York, Be 
“‘Armo,”” ‘“Micanite”’ 
National- Vulcanized Fibre Co., Wilmington, Del. 
lite,”’ ‘‘C-F,"’ ‘‘Peerless’’ 
Taylor & Co., Inc., Norristown, Pa. 
West Virginia Pulp & Paper Co., 230 Park Ave., 
N. Y. ‘‘Electrite’’ 
Wilmington Fibre Specialty Co., Wilmington, Del. 


PEGS, Armature 


Mica Insulator Co., 200 Varick, New York, N. Y. 
National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., Bridgeport, Conn. 


PHOSPHOR BRONZE 

Driver-Harris Co., Harrison, N. J. 

Riverside Metal Co., Riverside, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


PHOTO-ELECTRIC CELLS AND TUBES 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 

General Electrie Co nectady, N. 

Weston Electrical Instrument Corp., 582 Frelinghuysen Ave.. 
Newark, N. J. ‘‘Photronic’’ 


PILLOW BLOCKS. Balland Roller Bearing 
SKF Industries, Inc., 40 E. 34th St., New York, N. Y. 


PILOT LIGHTS. See Lights, Pilot 


PINS, Cotter 
Hubbard Spring Co., M. D., Pontiac, Mich. 


PLATING GENERATORS 
Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM 


Baker & Co. ae » 54 Austin, Newark, N. J. 
Wilson Co., H. A., 97 Chestnut, Newark, N. J. 


PLUGS & CORD SETS 
American Steel & Wire Co., 208 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. ‘‘Aireool’’ 
Benjamin Elec. Mfg. Co., Des Plaines, Ill. (Swivel.) 
Diamond Braiding Mills, Chicago Heights, Ill. 
General Cable Corp., 420 Lexington Ave., New York, N. Y. 
General Electric Co., Section Q-2212 Merchandise Dept., 
Bridgeport, Conn. ‘‘Ge-Flex,’’ ‘‘Tell-tale Tap,’’ ‘‘Unicord’”’ 
Hart Mfg. Co., Hartford, Conn. 


Wilmington, 


‘‘Armatite,’’ 
“‘Campbel- 


New York. 
“Fyberoid”’ 


““Wileo’’ 


S. LaSalle, Chicago, IIL 


HYVOLT 
ELECTRICAL INSULATION 


Everything for Motors, Generators and 
Transformers 
Write for NEW Catalog 
J. J. GLENN & COMPANY 
35 So. Desplaines St., Chicago, Ill. 
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SPECIALISTS IN 
FIBRE SPECIALTIES 


SHEETS, RODS, TUBES, 
SPECIAL SHAPES...also 
Fyberoid and Ohmoid 


us. 


SZ. To GUARD 
WILMINGTON | QUALITY 


FIBRE SPECIALTY COMPANY 


Wilmington, Delaware 


‘in Your Product 


——= "NEWPORT 
NEW! F] |ELECTRICAL 
GASKET « SHEETS 


Laminated Bakelite Naa 
Get an extra measure of quality into your 


5 T Oo C K | motors, and at reduced oe 


Newport Electrical Sheets. 
control under which these sheets are 
FOR ALL USES wy erie + 4 | made assures lower core losses, increased 
Ip permeability, increased efficiency, and 


LAMICO uniform performance. 
Pe GAS K E 4 ; The absolute uniformity of Newport Elec- 


Xtrewot” | trical Sheets makes for easier, cleaner 


s OF SPECIAL PAPER BASE BAKELITE punching; less waste and 


EN. Y 


Dept AVAILABLE IN SHEETS OR GASKETS lower manufacturing costs. ols 
TO YOUR SPECIFICATIONS + WRITE = ~~ 
FOR SAMPLES AND QUOTATIONS... || aa ELECTRICAL 


us 


MICA INSULATOR CO. | ¢= Cyaa¥ 


200 Varick Street, New York; 542 So. Dearborn Street, Chicago; 
1330 Schofield Bldg., Cleveland. Branches at: Birmingham, Boston, 


Cincinnati, Los Angeles, San Francisco, Seattle, Montreal, Toronto | THE NEWPORT ROLLING MILL CO. 
NEWPORT, KENTUCKY 
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PORTLAND-MONSON 
_SLATE Co. 


Quarriers of 
Monson Slate 
























for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 
















POINTS, Contact 


Platinum, iver, Tungsten and Special Alloys. 
Baker & Co., » 54 Austin, Newark, N. J. 

General Plate Ge. ” 36 Forest, Attleboro. (L aminated) 
Wilson Co., H. , 97 Chestnut, Newark, N. J. “Wilco” 


edanananel Special Shapes 

Akron Procelain Co., Akron, Ohio 

American Lava, Chattanooga, Tenn. 

Colonial Insulator Co., #73 Grant, Akron, Ohio. 

Star Porcelain ©o., Trenton, N. J. ‘‘Nu-Blac,’’ 
“Vitrolain’”’ 

Universal Clay Products Co., 1525 First, Sandusky, Ohio 


POROUS CUPS 
(Unglazed earthenware cups for primary (wet) batteries.) 
Colonial Insulator Co., 973 Grant, Akron, Ohio. 
PULLEYS, Motor Shaft 
General Electric Co., Schenectady, N. Y. 
National Vulcanized Fibre Co., Wilmington, Del 
PUMPS, Vacuum 
General Ejectrie Co., Schenectady, N. Y 


RADIO RECEIVER PARTS. 


(See also Specific Headings.) 
Allen-Bradley Co., 1305 S. First, Milwaukee, Wis 
B-L Electric Mfg. Co.. St. Louis, Mo. 
Continental-Diamond Fibre Co., Newark, Del 
Tobe Deutsehmann Corp., Canton, Mass. 
Eliminators. ) 
— yee Electric Co., 


**Porcolex 
‘‘Thermolain,’’ 


((Interference 


33 South St., Mount Vernon, 


RADIO TUBE & LAMP PARTS 


Filaments, Support Wires, Strip, Screen, Mesh Plates. 
Tubing, Special Stampings and Screws. 
Driver-Harris Co., Harrison, N. J. 
Roebling’s Sons Company, John A., Trenton, N. J 


RECEPTACLES, Piug, Heavy Duty 
General Electric Co., Merchandise Dept., Bridgeport, Conn. 


RECTIFIERS 


B-L Electric Mfg. Co., St. Louis, Mo. 
General Electric Co., Section A-2212 
Bridgeport, Conn. 


REGULATORS, Temperature 
Dunn, Ine., Struthers, 138 N. Juniper, Phila, Pa. ‘‘Dunco’’ 
Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 


REGULATORS, Voitage 
ae ae Electric Co., 33 South St., Mount Vernon, 


Merchandise Dept., 


RELAYS 


(See also Circuit Breakers and Thermostats. ), 
Allen-Bradley Co., 1305 S. First, Milwaukee, Wis : 
Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa. ‘‘Dunco,”’ 

“Mid Getts’’ 

General Electrie Co., Schenectady. N. Y. ' 
Guardian Elec. Mfg. Co., 1526 W. Adams St., Chicago, Ill. 
Hart Mfg. Ce., Hartford, Conn. ‘‘Diamond H’’ 

Mercoid Cerp., 4215 Belmont Ave., Chicago, III. 

Signal Engineering & Mfg. Co., 160 W. 14th St., New York. 
Ward Leonard Electric Co., 33 South St., Mount Vernon, 
Weston Etecl. Instrument Corp., 582 Frelinghuysen Ave., 

Newark, N. J. 


RESISTORS 

Allen-Bradley Co., 1305 S. First, Milwaukee, Wis. ‘ 

Electrical Coil Winding Co., 2731 Saunders, Camden, N. J. 

Glebar Corp., Niagara Falls, N. Y. 

International Resistance Co., 2100 Arch St., Philadelphia, Pa. 

White Dental Mfg. Co., S. . Industrial Div., 152A West 
42nd St., New York, N. 

Ward Leonard Electric Co. "83 South St.. Mount Vernon, 
u.. ¥. 


SCREW MACHINE 


ROOdOUCT § 


Send us your specifications for an estimate 


LINDEN & COMPANY 
In Brass or Steel 891 Broad St., Providence, ? |. 





RHEOSTATS 


High in Quality — 
Adjustable Price — Small in Size — 
Resistance Constant in Resista’ 


Light in weight — Nest in 
et its BEST ‘Appearance. 


NATIONAL ELECTRIC CONTROLLER CO. 


5307 Ravenswood Ave., Chicago, lil. 
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RHEOSTATS 


Motor Starting, Field and Speed Regulating, Meter Test- 
ing, Plating Tank, Dimmers. See also Motor Control 
Table, page 41. 

Allen-Bradley Co., 1305 S. First, epee. Wis. 

General Electric Co., Schenectady, 

Globar Corp., Niagara Falls, N. y 

National Electric Controller Co., 5307 Ravenswood Ave., 

Chicago, Ill. ‘‘National’’ 

hd a oe Electric Co., 


33 South St., Mount Vernon, 
Controlite,’ 


“‘Universal,’’ ‘‘Vitrohm’’ 
RUBBER, Hard 


Ebonite, Vulcanite, Bushings, Discs, Knobs, Gears. 
Stokes Rubber Co., Jos., Trenton, N. J 


SCREW MACHINE PRODUCTS 


(See also Fibre, Vulcanizing) 
Barnes Co., Wallace, Bristol, Conn. 
Brandywine Fibre Products Co., 1402 Walnut, Wilmington, 


Del. 

Linden & Co., 891 Broad, Providence, R. I. 

National Vulcanized Fibre Co., Wilmington, Del. 

Peck Spring Co., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Wilmington Fibre Specialty Co., Wilmington, Del 

SCREWS, Machine 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
SEPARATORS, Magnetic 

Supreme Electric Products Corp., 79 Mt. Hope Ave., Roch- 
ester, N. Y. 

SHADES, Mica 

Mica Insulator Co., 200 Varick, New York, N. Y. 

New England Mica Co., Waltham, Mass. 

SHELLS, Screw Socket 

Patton-MacGuyer Co., 17 Wirginia Ave., Providence, R. I. 
SILVER 


Baker & Co., Inc., 54 Austin, Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Handy & Harman, 82 Fulton, New York, N. Y, ‘Sil Fos’ 
Wilson Co., H. A., 97 Chestnut, Newark, N. J. ‘‘Wilco’’ 
SLATE 
(For Switchboard Slabs and Barriers.) 
Portland-Monson Slate Co., Portland, Me. 
SLOTTING MACHINES AND TOOLS, Com- 
mutator 
(Mica Undercutters) 
General Electric Co., Schenectady, N. Y. 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Iil. 
SOCKET REDUCERS AND EXTENSIONS 
Benjamin Elec. Mfg. Co., Des Plaines, Ill. 
General Electric Co., Section W-329, Bridgeport, Conn. 
SOCKETS AND RECEPTACLES, Lamp 
Benjamin Electric Mfg. Co., Des Plaines, Ill. 
General Electric Co., Section W-329, Bridgeport, Conn. 
SOLDER, Acid Core 


ae Co., 60 McDowell, Columbus, Ohio. ‘‘Ruby- 
ui 


, 


SOLDER, Aluminum 
Lenk Mfg. Co., Newton Lower Falls, Mass. 


SOLDER, Silver 


Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil Fos’ 

White Dental Mfg. Co., S. S., Industrial Div., 152A West 
42nd St., New York, ’N. Y. 

Wilson Co., H. A., 97 Chestnut, Newark, N. J. ‘‘Wilrco’’ 


SOLDERING COMPOUNDS 


Stick, Paste, Flux, Salts, Fluid. 
General Electrie Co., Section W-829, Bridgeport, Conn. 
Ruby Chemical Co., 60 McDowell, Columbus, Ohio. ‘‘Ruby- 
fluid,’ ‘‘Red-Letter’’ 


SOLDERING IRONS 


General Electric Co., Schenectady, N. Y. 
Sta-Warm Electric Co., Ravenna, Ohio. ‘‘Sta-Warm’’ 


SPRINGS 


American Steel & Wire Co., 208 S. LaSalle, Chicago, III. 
Barnes Co., Wallace, Bristol, Conn. 

Barnes-Gibson-Raymond, Inc., 6400 Miller Ave., Detroit. 
Fischer Spring Co., (has., 238 Kent Ave., Brooklyn, N. Y. 
Gibson Co., Wm. D., 1800 Clybourn Ave., Chicago, Ill 
Hubbard Spring Co., M. D., Pontiac, Mich. 

Peck Spring Co., Plainville, Conn. 

Raymond Mfg. Co., Corry, Pa. 


STAMPINGS, LARGE 


Geuder, Paeschke & Frey, Inc., 1409 W. St. Paul Ave., Mil- 
waukee, Wis. 


STAMPINGS, NON-METALLIC 
Continental-Diamond Fibre Co., Newark, Del. 


STAMPINGS, Small 


Small Stamped Metal Parts for Electrical Devices. 
Barnes Co., Wallace, Bristol, Conn. 
Benjamin Electric Mfg. Co., Des Plaines, Ill. 
Fischer Spring Co., Chas. 238 Kent Ave., Brooklyn, N. Y. 
Geuder, Paeschke & Frey, Inc., 1409 W. St. Paul Ave. » Mil- 
waukee, Wis. 
Guarantee Specialty Mfg. Co., 9610‘Carr Ave., Cleveland, 0. 
Hubbard Spring Co., M. D., Pontiac, Mich. 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 













MERCOID ORATION 


RELAYS AND ALL KINDS O pos MATIC CONTROLS 
MONT AVE “HICAGO, ILLINOIS 








wil aithelPIMERCURY SWITCHES 







Vol. 12, No. 6 








THE COMPLETE LINE 


SHERMAN 


Copper and brass; clip, ring, flat, 


single ear, rolled, etc. Write for 


Bulletin 13. 


TERMINALS 


Sold Through Jobbers 
H. B. SHERMAN MFG. CO. 
Battle Creek, Mich. 





STEEL BARS & SHAPES 
Ryerson & Sons, Jos. T., Chicago, Ill. 


STEEL SHAFTING, SCREW STOCK 
Ryerson & Son, Jos. T., Chicago, Ill. 


STEEL SHEETS, Electrical 
Newport Rolling Mill Co., Newport, Ky 
Republic Steel Corp., Youngstown, 0. 
Ryerson & Sons, Jos. T., Chicago, Ill. 


STEEL, STAINLESS 


American Steel & Wire Co., 208 S. La Salle, Chicago, Ill. 
Republic Steel Corp., Youngstown, O. 
Ryerson & Son, Jos. T., Chicago, Ill. 


STEEL, Strip 


American Steel & Wire Co., 208 S. La Salle, Chicago, Il. 

Barnes Co., Wallace, Bristol, Conn. (Hot Rolled.) 

Republic Steel .. I a “Sil Con 

Ryerson & Sons, Jos. T., Chicago, . 

Thomas Steel Ce., Warren, O. (Bright Finish, Zine Coated, 
Copper Coated.) 


STRIPPERS, Wire 


Wenco Mfg. Co., 3048 Sheffield Ave., —_ Ill. ‘Sim ~*~ 
Wire Stripper Co., 1727 Eastham Ave. E., Clevelan 0 
“*Speedcraft’’ 


SWITCHES, Mercury 


Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa. ‘“‘Dunee’’ 

Engineering Products Corp., 58 Amherst St., Cambridge, Mass. 

Hart Mfg. Co., Hartford, ‘Conn. “Diamond H” 

General Electric Vapor Lamp Co., 883 Adams St., Hoboken, 
N. J. ‘‘Kon-nec-tor,”’ ‘‘Cooper- ~Hewitt”’ oS a 

Leland Electric Co., Dayton, Ohio. ‘‘Kontax, Kontrolar 

Mercoid Corp., 4215 Beimont Ave.. Chicago, Ill. 

Ward Leonard Electric Co., 33 South St., Mount Vernon, 
N. Y. 


“Sil Con” 


SWITCHES, Remote Control 
Push Buen, "108.8. Plat, Mil . wees 
Allen-Bradley Co. rs waukee, 
Burgess Laboratories, Inc., 206 EK. 44th B8t., ‘New York. 
Dunn, Inc., Struthers, iss N. Juniper St., Phila., Pa 
“‘Dunco’ 
General Electric Co., Dept. 6B- 201, Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn., ‘‘Diamond H’’ 
Ward Leonard Electric Co., 33 South St., Mount Vernen, 
N.Y. 


SWITCHES, Snap 

B min Electrie Mfg. Co., Des Plaines, 

Suna Electric Co., Section Q-2212, a Dept., 
Bridgeport, Conn. 7 

Hart Mfg. Co., Hartford, Conn. ‘“‘Diamond H 


SWITCHES, Snap; Heavy Duty 
For Electric Range and Small Motor Control. 
—— Laboratories, Inc., C. F. 206 EK. 44th St., New 


Y N. Y. ‘‘Micro’ 
Gamal Electric Co., Section Q-2212, Merchandise Dept., 
Bridgeport, Conn. 


Hart Mfg. Co., Hartford, Conn. 


SWITCHES, Tank 
General Electrie Co., Schenectady, N. Y. 


SWITCHES Time 

General Electric Co., Schenectady, | ARS 

Hart Mfg. Co., Harif ord, Conn. “Diamond HH” — 

Rhodes, inc., M. H., Rockefeller Center, New York City 
‘‘Mark-Time”’ ‘ 

Walser Automatic Timer Co., Chrysler Bldg., New York. 


TACHOMETERS 


Weston Mea. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. 


“Diamond H" 


TAGS, Terminal 
National Band & Tag Co., Newport, Ky. 
9 














MERCURY SWITCHES 
7 Write for Bulletin 


" ENGINEERING 
PRODUCTS 
CORP. 


58 Amherst St. 
Cambridge, Mass. 









ADE of Aluminum 
or copper. Plain 
ior stamped as ordered. 
Five styles — widths 
from 4% to % in. Write 
for free samples & prices. 


Ea GAC NATIONAL BAND — Newport 
el )it Me iemmm & TAG CO., Inc. Ky, 


baie 








innit 
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BRANDYWINE 


Parts 
and pieces, 
specialties and 
standard 

length 
tubes 











ae 


0) 











Get in touch with us. 


BRANDYWINE 
FIBRE PRODUCTS CO. 
1402 Walnut St. 

























































0, Til. Wilmington 
Delaware 
mon Ge AWRMA-HOREMANN: 
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pied evidential (BEARINGS CURPN.- STAMFORD CUNN.USA 
iin, Pe. 
oi BEAD CHAIN 
Identifies 
se Dept., 
GOOD 
St., New LIGHTING 
‘ia EQUIPMENT 
Prompt SERVICE 
ee ET in touch with ITEN for 
prompt service on all your 
yeon Ave. fibre requirements. Thirty - five 
for years of “Knowing how.” Sheets, 
Tubes, Rods, Washers and Special 
, | Shapes—any size, thickness or 
Ornamentation quantity. 
iletin . For Service, try ITEN 
ING S us Pp ension Write — Phone — Wire 
o Construction The ITEN FIBRE CO. 
cs onvenience 5403 Bower Avenue 
luminum . . ° CLEVELAND, OHIO 
oa 1 nN L 1 g h t 1 n g Chicago Office: 217 No. Desplaines St. 
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TAPE; Cotton, Linen, 


Tape, Sleeving, Webbing. 
General Electric >. Schenectady, N. Y. 


Silk 


Glenn & Co., . 35 8. ae Chicago, Ill. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
TAPE, Mica 


Continental-Diamond Fibre Co., Newark, Del. 
Mica Insulator Co., 200 Varick, New York, N. Y. 


TAPE, Rubber and Friction 


General Electric Co., Merchandise Dept., 
‘*Paragon”™ 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Roebling’s Sons Co., John A., Trenton, N. J. 

United States Rubber 6 1790 Broadway, New York, N. Y. 


TAPE, Varnished Fabric 
Aeme Wire Co., New Haven, Conn. 


General Electric Co., Merchandise Dept., Bridgeport, 
Mica Insulator Co., 200 Varick, New York, ma Ss 


TERMINALS & CONNECTORS 


Patten-MacGuyer Co., 17 Virginia Ave., 
Sherman Mfg. Co., H. B., 


TESTERS, Coil 


(Includes Armature Growers, trouble shooters and other 

portable testing devices). See also Instruments. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Newark, N 


TESTING LABORATORIES 


Electrical Testing Laboratories, 80th St., 
New York. N. Y. 


THERMOSTATIC METAL 


Baker & Co., Ine, 54 Austin, Newark, N. J. 
Chace Valve Co., W. M., 1608 Beard Ave., Detroit, Mich 
Wilson Co., H. A., 97 Chestnut, Newark, N. J. “‘Wilco”’ 


THERMOSTATS 


Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa. 

General — Co., Schenectady, N. Y. 

Hart Mfg. Hartford, Conn. ‘‘Diamond H”’ 

Mercoid bo 4215 Belmont Ave., Chicago, II. 
therm,” “‘Sensatherm,”’ ‘‘Vasafilame’’ 

Midget Thermostat, Inc., 6 Dawson, Newark, N. J. 

Supreme Electric Products Corp., 79 Mt. Hope Ave., 
ester, N. Y. 

Ulanet Co., George, 85 Columbia, Newark, N. J. 
“Gulco,” ‘“‘Capsule’’ 


TIMING DEVICES 


bad - ga Automatic Timer Co., Chrysler 


Schenectady, N. Y. 


Conn, 


Providence, R. I. 
Battle Creek, Mich. 


Ave., 


& East End Ave., 


**Dunco”’ 
“*Pyro- 


Roch- 
“Pigmy,”’ 


Bldg., New York, 


TINSEL, Cord and Thread 

Diamond Brading Mills, Chicago Heights, Il. 

General Electric Co., Merchandise Dept., Bridgeport, Conn. 
TOOLS, Portable, Motor Driven 


ae Shaft for Grinding, Drilling and Buffing.) 

agner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo 

White Dental Mfg. Co., S. S., Industrial Div., 152A West 
42nd St., New York, N. Y. 


TORCHES, Alcohol, Gasolene, Automatic 
Lenk Mfg. Co., Newton Lower Falls, Mass. 


TRANSFORMERS 
For Oil Burners, Gas Tube Signs, Etc. 


™~ Elec. & Mfg. Co., 1440 Hamilton Ave., Cleveland, 

6. 

General Electric Co., Merchandise Dept., ae Conn. 

Mercoid Corp., 4215 Belmont Ave., Chicago, : 

Wagner Elec. Corp., 6400 Plymouth Ave., st. -_ Mo. 

“_ nane Electrie Co., 33 South St., Mount Vernon, 
10 












“PIGMY” & “CIGARETTE” 
THERMOSTATS oor manufacturers of heat- 


ing pads, aquarium heaters, appliances, etc. Thermal 
controls built to specifications for every industrial 
and commercial application. 


Geo. Ulanet Co., 85 Columbia St., Newark, N. J. 


1. ELECTRICAL PATENTS. 


pp. 60-66). 
MOTORS. 
pp. 36, 37). 
(a) BEARINGS. 
CONTROLLERS. 
p- 35). 
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© WAXES 
e COMPOUNDS 
© VARNISHES 


For Insulation of Condensers .. . 


Transformers, coils, power packs, on heads, 
sockets, wiring devices, wet and bat- 
teries, etc. Also WAX SATURATORS for 
braided wire and tape. WAXES for radie 
parts. Compounds made to your own speel- 
fications if you prefer. 


ZOPHAR MILLS, INC. 
Founded 1846 


242-246 Lorraine St., Brooklyn, N. Y. 





TUBES, See Fibre (Vulcanized) 


TUBING, Brass & Copper 


Ilsco Copper ee & Products, Inc., 5629 Madison Rd., Cin- 
cinnati, Ohi 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Flexible Metallic 


Fischer Spring Co., Chas., 238 Kent Ave., 
= Dental Mfg. Co., 8. 8., 
» New York, N. Y. 


TUBING, Varnished Fabric (Spaghetti) 


Brooklyn, N. YX. 
Industrial Div., 152A West 


Bong & Co., William, 263 Fourth Ave., New York, N. Y. 
“Turbo”’ 

General Electric Co., Merchandise Dept., Bridgeport, Conn. 
Glenn & Co., 35 8S. Desplaines, Chicago, Ill. 


J. J. 
_— Insulator Co., 200 Varick, New York, N. Y. “Em- 
pire’ 


TWINE, Armature 
Mica Insulator Co., 200 Varick, New York, N. Y. 


UNITS, Rods and Grids, Resistance 

White Dental Mfg. Co., S. S., Industrial Div., 
42d St., New York, N. Y. 

Ward Leonard Electric Co., 33 South St., 
N. Y. ‘‘Ribflex,” ‘‘Ribohm,” ‘‘Vitrohm” 


152A West 


Mount Vernon, 


Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox’’ 

VALVES, Electrically Operated 

Mereoig Corp., 4215 Belmont Ave., Chicago, Ill. 

Supreme Electric Products Corp., 79 Mt. Hope Ave., 


Rochester, N. Y. 


VARNISH CONTROL UNiT 
Dolph Co., John C., 168 Emmet, Newark, N. J. 


WASHERS, Fibre 
Iten Fibre Co., 5403 Bower Ave., Cleveland, Ohio 


11 


THERMOSTATS 
for low tempera- 
ture controls. 
Over one million 
“‘Midgets”” now 
in use. Accuracy 
assured. 


MIDGET THERMOSTAT, Inc. 
6 Dawson St., Newark, N. J. 








FLEXIBLE ARMS 


for portable and therapeutic 
lamps, ete. Made of steel and 
brass In all Finishes. Special 
arms designed to your re- 
quirements. Write for prices. 


238 Kent Ave. Brooklyn, N. Y- 


6 we PeTERT OFrice 


THE CHAS. FISCHER 
SPRING CO. 








The only monthly list of exclusively 


The only monthly guide to what and where to buy 


The Motor Buying Guide also gives Bearing Data in every case. 
The only available guide to the selection of Controllers for designed-in use (see 


... EXCLUSIVE Monthly Features of 


KLECTRICAL 


MANUFACTURING 


THE GAGE PUBLISHING COMPANY, INC. 
232 Madison Ave., New York, N. Y. 












Vol. 12, No. 6 





WASHERS, Lock 


we Lock Washer Co., 2533 N. Keeler Ave., Chicage, 


WASHERS, Metallic 

See also Fibre. 
Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland, O. 
Hubbard Spring Co., M. D., Pontiac, Mich. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Sotereting and Fin- 
ishing; Chatterton’s Compound; Sealing Cemen 
American Steel & Wire Co., 208 8. La Salle St., "Chicago, Ti. 
Dolph Co., John C., 168 Emmett, Newark, N. 
General Electric Co., Merchandise Dept... Bridgeport, Cenn. 
Mica Insulator Co., 200 Varick, New York, ¥. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Zophar Mills, Inc., 242 Lorraine, Brooklyn, N. Y. 


WELDING RODS & EQUIPMENT 
Ryerson, Jos. T., & Son, Chicago, IL. 


WINDERS 
Induction Coil. See Winding Machines, Coil. 
Electromagnet. See Winding Machines, Coil. 


WINDING MACHINES, Coil 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Seifert, Inc., E. R., 315 E. Washington, Syracuse, =. &. 
Universal Winding Co., Boston, Mass. ‘“‘Leesona’’ 


WINDINGS. See Coils, Finished. 


WIRE, BARE 

Copper, Phosphor Bronze, Sted. Iron; Armature Bandling. 
American Steel & Wire we’ S. La Salle, Chicago, I 
Belden Mfg. Co., 4633 W. wy Neen Chicago, iil. 
General Cable Corp. 420 Lexington Ave., New York, N. ¥ 
Hosking Mfg. Co., troit, Mich. ‘ 
Roebling’s Sons Co., John A., Trenton, N. J. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WIRE, Copperweld 
General Cable Corp., 420 Lexington Ave., New York, N. Y. 


WIRE FORMS 

American Steel & Wire Co., 208 S. La Salle, Chicago, Ill. 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 
Hubbard Spring Co., M. D., Pontiac, Mich. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, INSULATED 

American Enameled Magnet Wire Co., Port Huron, Mich. 

American Steel & Wire Co., 208 8. La Salle, Chicago, Ill. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. ‘‘Celorub- 
ber.”” “Nitro” 

Diamond Braiding Mills, Chicago Heights, Ml. 

General Cable Corp., = Lexington Ave., New York, N. Y. 
“Enterite,”’ ‘‘Peerle 

General Electric Co., "Merchandise Dept., Conn. 
“GE Flex,’ ‘‘Deltabeston’’ 

Roebling’s Sons Co., John A., Trenton, N. J. 

United States Rubber Co. ° 1790 Broadway, New York, N. Y. 


WIRE, Magnet 

Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, Mich. 

American Steel & Wire Co., 208 S. La Salle, Chicago, Ml. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. ‘“‘Cot- 
enamel’’ 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 


Bridgeport, 


General Electric Co., Merchandise Dept., Bridgeport, Conn. 
“‘Deltabeston”’ 

Roebling’s Sons Co., John A., Trenton, N. J. 

WIRE, Resistance 

Driver-Harris Co., Harrison, N. J. ‘‘Advance,’’ ‘‘Calido,’’ 
*“‘Climax,’’ ‘‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘Magno,’’ ‘‘Lohm,’’ 
“‘Gridnic,”’ *‘Radiohm,”’ “Ohmax,’’ ““Midohm,”’ ‘“‘Comet,’’ 
“‘Ideal,”’ ‘‘Karma,’’ ‘‘Lucero,’’ ‘‘Nichrome’”’ 

Hoskins Mfg. Co. , Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel,”’ 
“‘Chromel-Alumel”’ 

ZINC 

160 Front, New York, N. Y. ‘Horse 


New Jersey Zinc Co., 
Head’”’ 


iz 


BRASS WASHERS 


Standard sizes in stock. ial sizes made to 
eS — Also washers and stampings of any @ 
Low Prices : Quick Service 
Guarantee Specialty Mfg. Co. 
9610 Carr Ave. Cleveland, Ohio 











electrical patents published (see 


for designed-in applications (see 





December, 1933 Electrical 


Consult COLONIAL 


for Correct 
Electrical 
Porcelains 


Colonial compositions and 
processes give electrical 


Manufacturing 


A ' 


manufacturers the highest 


possible quality in glazed and ' ) ea S 7 A ~ 
unglazed porcelain for every ) 
Purpose. \ | 

PORCELAIN 


Thirty years of service to 
the electrical industry, 


and a plant equipped tc 
Aiore een 2 handle its most exacting 
“dep greseen made by the eeads on worth your 
At left is shown a “wet , investigation, 
a leal 
process” part we make in @ Makers of Electr 
enormous quantities. | Porcelain Since 1899 


Below Is a typical “cast proc- 
ess’’ piece. 


if you are looking for -just 
the right porcelain or a new 
source of supply, send us 
your blue-prints or inquiries. 
Engineering helps and prices 
furnished promptly by ex- 
perienced executives. 


The COLONIAL R 


INSULATOR CO: ‘Wig 
AKRON, OHIO 


WE DO OUR PaRT 


Chicago Office—4625 Ravenswood Ave. Telephone Long Beach 7292 


Cutomats.u 


| COIL WINDING MACHINES 


FEW DOLLARS SAVED 
on initial cost of a coil P 
winding machine is of little ; PORCELAIN 
importance compared to a 
time saved in the manufac- , 
ture of each coil you produce. 


The Universal No. 104 
Machine produces multiple- 
coil, or “stick”, windings at 
high speed, automatically 
inserting graduated lengths 
of paper between 
each layer of wire. 


Provision is made 
for uniform starting 
acceleration, and 
machine stops auto- 
matically when re- 
quired number of 
turns. are wound. 
Changeover adjust- 
ments are quick and 


simple. Capacity for We are producing Special 
wide range both as to 


coil size and wire size. ’ } Porcelain Parts for many 
Write for complete 


detailed description. ee : exacting buyers. Let us fig- 
UNIVERSAL ure on your requirements. 


No. |O4 THE AKRON 
PORCELAIN CO., 


UNIVERSAL WINDING COMPANY Akron, Ohio 
BOSTON Chicago Office: 11 S. Des Plaines St. 
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CORAL 


CENTER OF THE WINTERTIME WORLD 


~The Most 


/ \challenge to the future—this audac- 
ious vacation plan of the Miami Biltmore! 
Offering more than sumptuous living in 
one of the world’s greatest hotels, the 
Miami Biltmore annouzces a policy of 
guest entertainment, privileges and special 
courtesies that has NEVER been equalled 
ANYWHERE. As a guest of the hotel you 
are entitled to a COMPLETE VACATION 
—whether you spend the winter or a few 
weeks. No matter what your tastes in sports 
and social diversions, in vacation relax- 
ation or holiday excitements, you can 
indulge them at their best in the Miami 
Biltmore plan. 


When you register in this “Center of 
the Wintertime World” the gates are 
opened to you to all the important resort 
pleasures of this world-famous playground 

. many of which can be enjoyed only 
at the Miami Biltmore . . . social functions 
of national distinction . . . sports events 
of national and international interest. 

For example, as a patron of the hotel, 
you are extended full privileges in the 
Florida Year Round Clubs. . . three mag- 
nificent sports centers—the Miami Biltmore 
Country Club, the Roney Plaza Cabafia 
Sun Club at Miami Beach and the Key 
Largo Anglers Club down on the Florida 
“keys”. 

An extraordinary economy — and a 
service which expands your enjoyment to 
the entire Miami resort area—is the trans- 
portation system operating from the Miami 
Biltmore and serving all units of the 
Florida Year Round Clubs. Without extra 
expense, you ride by aerocar to the races, 
dog tracks, downtown shopping and theater 
districts. Or fly by autogiro to Miami 
Beach! Or scoot by sea-sled down Biscayne 
Bay to Key Largo and the celebrated fish- 


VACATION 


Ever Conceived 


ing grounds — an exhilarating journey 
along the quiet inland waters and colorful 
tropic shores of southern Florida. Your 
saving in local transportation costs alone 
will offset a major portion of your hotel 
bill. Moreover, this service brings the 
Miami Biltmore closer to all resort interests 
than any other hotel. 


On the hotel estate itself is the 18-hole 
golf course . . . completely worked over 
for this year’s play . . . with a staff of five 
celebrated pros: GENE SARAZEN, 
DENNY SHUTE, MIKE BRADY, LOUIS 
COSTELLO and NED EVERHART. Also, 
two outdoor pools . . . where weekly 
aquatic carnivals are held . . . including 
National Olympic Stars Meet and Atlantic 
Seaboard A. A. U. Meet. On the tennis 
courts, brilliant play every day .. . nat- 
ional tournaments . . . professional coach. 
In the Miami Biltmore stables—mounts for 
expert or beginner . . . veterinarian, groom 
and blacksmith services . . . guests’ horses 
boarded without cost! One of the climaxes 
of the season will be the National Horse 
Show. And for the fisherman, poloist, race 
enthusiast or any other hobby-rider, the 
Biltmore program provides plenty of daily 
fun. 

The social schedule, too elaborate to 
enumerate in detail, varies from such 
informal affairs as chowder parties to 
sumptuous costume balls . . . with nightly 
jollity of dance orchestras and Broadway 
entertainers. 

Despite its additional services and 
privileges, the Miami Biltmore has not 
increased its sensible tariff rates! 

Acquaint yourself with this amazing 
vacation offer, and you will agree with 
seasoned travelers that it is the best “buy” 
in the whole resort world! 


Open October 28th to June 30th 


For information, literature and reservations 
address hotel direct or see your travel agent 


MIAMI BILTMORE 


SABLES 


MIAMI 
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How the Manufacturers 
of Electrically Operated 


Products READ 


ELECTRICAL 
MANUFACTURING 


REFRIGERATOR—Design Engineer writes to 
find out more about a new insulation material 
mentioned editorially 


OIL BURNER—President writes, at the personal 
request of his designing engineer, to be sure 
he gets a copy every month 

RANGE—Design Engineer writes for copies of 
patents, listed in the current issue, on various 
electrical control devices 

X-RAY APPARATUS—President writes for de- 
tails on small motors illustrated in a motor 
design article 


WIRE AND CABLE—Purchasing Agent writes 
for the source of a production material men- 
tioned in current issue 

WIRING DEVICES—General Manager writes 
personally for a booklet on materials men- 
tioned editorially 

WOODWORKING MACHINERY—Treasurer 
writes that his General Manager and designing 
department both want to get the paper regu- 
larly 

INSTRUMENTS—Secretary writes for informa- 
tion about Beryllium Copper, noted in a small 
editorial item in current issue 

LAUNDRY MACHINERY—Vice-President says, 
“We are always glad to receive our copy of 
ELECTRICAL MANUFACTURING, and 
read it with interest every month.” 

AVIATION EQUIPMENT—Purchasing Agent 
writes, ““There are several members of our or- 
ganization who read this publication.” 

MACHINE TOOLS—Design engineer writes, 
“Recently, while looking up some references in 
ELECTRICAL MANUFACTURING, I came 
across one of the five articles on lighting . .” 
He wrote because his hobby was lighting, and 
he wanted the other articles; but his real in- 
terest in the paper was apparently its reference 
value to him as a machinery designer 

TEXTILE MACHINERY—President writes, 
“We... are gaining a good deal of interesting 
facts from your publication.” 


Note: The originals of these letters, and 
many others, are available for inspection. 


THE GAGE PUBLISHING COMPANY 
232 Madison Ave., New York, N. Y. 
Publishers to the Electrical Industry Since 1892 
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Ey ntusnan inn eae 
ELECTRITE 


A high grade fibre board 
for electrical insulation. 


























A material of quality pos- 
sessing high tensile and 
dielectric strength. 




















Used by many of the lead- 
ing manufacturers of 
electrical equipment. 























Pulp Products Department 


WEST VIRGINIA 
PULP & PAPER COMPANY 


230 Park Avenue 
New York, N. Y. 


























35 East Wacker Drive 
Chicago, Ill. 





























Looking for a Motor? 


On pp. 36 and 37 you'll see every 
designed-in type listed, with bearing re- 
quirements, and where to buy it. 








Designing In a Controller ? 


Consult p. 35—every type of motor con- 
troller, and where to get it. 


Watching New Patents? 


See pp. 60-66—the only tabulation avail- 
able of exclusively electrical patents 
every month — a time-saver for busy 
executives. 
































Following New Develop- 
ments in Materials, Parts 


and Equipment? 


See pp. 44, 46 (New Products), p. 59 
(New Literature). Also see Classified 
Index, pp. 68-74, and Index to Adver- 
tisers, p. 78. 


Keeping Up on Code News? 


See p. 34 for latest developments. 
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This long shafted motor 
was specially designed 
for operating multiple 
fan air conditioning 
units . . . a typical 
Holtzer - Cabot 


application. 


ayy nee. 
Ns > 


ak: 


J Are you having any trouble with motor 
noises ? 


Does your present motor in any way 


restrict the utmost efficiency of your 
product? 


Have you sacrificed attractiveness of 
design merely to accommodate your 
Pp uct to some standard built motor? 


If so... we'd like an opportunity to sit 
down and talk things over.F or over forty 
years, engineers of The Holtzer-Cabot 
Electric Company have been making 
custom built motors to meet all types 
of fractional horsepower application. 
For example, the long shafted air con- 
ditioning motor illustrated above. 


Custom built motors quickly pay for 
themselves in lowered maintenance 
costs. Moreover a “built for the job” 
motor can emphasize any desired need. 
In designing your next season’s model, 
why not let us show you what we can 
do? You may find our suggestions very 


The much worthwhile. 
HOLTZER-CABOT 


ELECTRIC CO. 


125 AMORY STREET 
BOSTON, MASSACHUSETTS 


Fractional Horsepower Motor Specialists 
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Progressive Mfg. 
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Republic Steel Corp. 
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Ryerson & Son, Joseph T 


Seymour Mfg. Co. 
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THE STRENGTH OF THE SILENT GEAR 


depends (1) on the strength of its base; and (2) on the 


strength of its lamination. Phenolite Gear Stock owes its all- 
way strength (1) to a base of specially prepared, double twisted 
cotton duck, woven to Phenolite specifications that insure 
equal strength lengthwise and crosswise; and (2) to an exclu- 
sive Phenolite process that achieves lamination so perfect that, 
in laboratory strength tests, the material will actually fracture 


before it will de-laminate. Write us for further facts. 


NATIONAL VULCANIZED FIBRE CO. 


WILMINGTON, DELAWARE, U.S. A. Offices in Principal Cities 


ty 


The new ‘‘Phenolite Man- 
ual of Gears and Pinions”’ 
is now off the press—ready 
for distribution to engineers, 
designers and business ex- 
ecutives. Write today for 
your copy. 


NVF 


PRODUCTS 


PHENOLITE (Laminated Bakelite) 
PEERLESS INSULATION 
NATIONAL HARD 
VULCANIZED FIBRE 














CORK 
THRUST 
CUSHION 


RETAINER 





WICK 
t OL 
WICK TUBE 
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Only 
DELCO MOTORS 





HAVE THESE 
3 FEATURES 


Here are three exclusive features 
which, because they make Delco 
Motors better, will increase your 
owners’ satisfaction with your prod- 
ucts: (1) Non-Spillable End-Head, 
which prevents over-oiling and leak- 
age on the windings. Together with 
the patented oil reservoir and the 
special arrangement of wick and oil 
control, this improvement also 
assures retention of oil during ship- 
ment, installation, and operation. (2) 
Rubber Cradle Mounting, which 
smothers vibration and prevents 
creeping and mis-alignment of the 
shaft. (3) No End-Play Noise, which 
means a quiet motor—always—with- 
out adjustment or replacement. Only 
on Delco Motors will you find these 
three exclusive features—a fact 
which reveals how sincerely Delco 


has its customers’ interests in mind. 


DELCO PRODUCTS 


CORPORATION 
DAYTON, OHIO 











